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1 1.0 INTRODUCTION

2 This report sumnarizes and evaluates the decoftanatina activities, sampling activites, and sample
3 analysis performed in support of the closure of the 303-K Storage Facility (Figure 1-1). The evaluation is
4 based on the validated data included in the data validatin pakage (98-EAP-346) for the 303-K Storage
5 Facility. The results of this evalusiin will be used in auessig catmuination for the purpose of closing
6 the 303-K Storage Facility as described in the 303-K Stage Facility Closure Plan, DOE/RL-90-04.
7
8 The closure strategy for the 303-K Storage Facility is to dentaminate the interior of the north half of the
9 303-K Building to remove known or suspected dangerous waste cmtbmiation, to sample the interior

10 concrete and exterior soils for the constiunts of concern, and then to perfiun data snalyis, with an
11 evaluation to determine if the closure activities and data meet the closure criteria. The closure criteria for
12 the 303-K Storage Facility is that the c-ncutiatins of constituents of concern are not present above the
13 cleanup levels.
14
15 Based on the evaluation of the decontamination activities, sampling activities, and sample data,
16 determination has been made that the soils at the 303-K Storage Facility meet the cleanup performance
17 standards (WMH 1997) and can be clean closed. The evaluation determined that the 303-K Building
18 cannot be clean closed without additional closure activities,
19
20 An additional evaluation will be needed to determine the specific activities required to clean close the
21 303-K Storage Facility.

,- 22
23 The radiological contamination at the 303-K Storage Facility is not addressed by the closure strategy. The
24 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) allows for the closing of
25 treatment, storage, and/or disposal (TSD) units even when radiological contamination is present.
26 Radiological contamination and uranium are not regulated under RCRA. The information on uranium has
27 been included for information purposes only.
28
29 There are two documents that define the decontamination, sampling and analysis requirements for the
30 303-K Storage Facility: DOERL-90-04 and 303-K Storage Facility Sampling and Analysis Plan
31 (HNF-SD-ENV-AP-005). The sampling and analysis plan was developed during the data quality
32 objectives process of November 1996 to May 1997.
33
34 The sampling and analysis plan defines the following: constituents of concern, cleanup performance
35 standards, cleanup activities, sampling locations and methods, field screening locations and methods, field
36 quality control requirements, laboratory analytical methods, and data validation methodology. Also, at the
37 time sampling was conducted, the sampling and analysis plan was modified by:
38
39 - The errata sheet for the 303-K Storage Facility Sampling and Analysis Plan (DOE-RL 1997)
40
41 - Dangerous Waste Portion ofthe Resource Conservation and Recovery Act Permit for the Treatment,
42 Storage, and Disposal ofDangerous Waste [Hanford Facility RCRA Permit (HF RCRA Permit)]
43 (Ecology 1994); Part V, Chapter 14, Permit Conditions V. 14.B.b, V.14.B.c
44
45 - Hanford RCRA Permit, Draft Permit Conditions V. 14.B.g. 1, V. 14.B.g.3, V. 14.B.g.4, V. 14.B.g.5, and
46 V.14.B.g.7. (Ecology letter 9757627A)

19980702.0703 1..1
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For simplicity and clarity, 'modifled sampling and analysis plan (SAP)' will be used to refer to the sampling
and analysis plan and these three modifying documents. If there is a conflict in the requirunts stated in
the closure plan and the modified SAP, the losure pn is superuedu by the mo SAP. Use of the
modified SAP had been required by Ecology (Ecology letter 9757627A) as part of the approval process.

The specific constituents of concern and their cleanup performance standards to be used for the closure of
the 303-K Storage Facility were defined in the modified SAP. The cleanup perfonnance standards for the
constituents of concern are surnnarized in Table 1-1.

Table 1-1. Soil and Concrete Cleanup Performance Standards for the Constituats of Concern.
Constituent of concern CAS number Cleanup level (mg/kg)

Arsenic 7440-38-2 9.18
Barium 7440-39-3 5,600
Beryllium 744041-7 1.81
Cadmium 7440-43-9 80
Chromium 744047-3 400
Lead 7439-92-1 250
Mercury 7439-97-5 24
Nickel (as soluble salts) 7440-02-0 1,600
Silver 7440-224 400
Uranium 7440-61-1 n/a
Chloride ion (CL) n/a 541.2
Nitrate ion (NO3) 14797-55-8 128,000
Nitrite ion (NOf) 14797-65-0 8,000
Pentachlorophenol 87-86-5 8.33
n/a
mg/kg
CAS

not applicable or not available
milligrams per kilogram
Chemical Abstract Service.

19980702.0703
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EPA
GC-MS
GFAA
GFAA-CLP
IC
ICP
ICP-MS
J

LA-xxx-xxx
MDL
mg/kg
U

= U.S. Environmental Protection Agency method number
= gas chromatography - mass spectrometer
= gas furnace atomic absorption
= gas furnace atomic absorption
= ion chromatography
= ion coupled plasma
= ion coupled plasma - mass spectrometer
= Indicates that the compound or analyte was analyzed for and detected, but the value is an

estimate.
= Waste Sampling and Characterization Facility laboratory procedure number
= method detection limit
= milligrams per kilograms
= Indicates that the compound or analyte was analyzed for and not detected in the sample.

The value reported is the sample quantitation limit corrected for sample dilution and
moisture content.
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2.0 DECONTAMINATION

The decontamination effort followed the requirements of the closure plan and the modified SAP. The
decontamination effort at the 303-K Storage Facility addressed only the dangerous waste constituents of
concern.

Decontamination for dangerous waste constituents was performed on October 23, 1997. In accordance
with the modified SAP, the decnntamaiin was limited to dnmp-wiping the floor and interior trenches.
Rags used in the decotamination were sampled; results are included in Table 2-1.

Table 2-1. Rag Sample Data.

Sample Number: BOMHV5
Analyte Method Result (mg/k) MdL ( kg

Arsenic GFAA LA-505-450 0.00 U 1.00
Barium ICP EPA 6010A 22.5 0.40
Beryllium ICP EPA 6010A <0.403 U 0.40
Cadmium ICP EPA 6010A 1.51 0.50
Chromium ICP EPA 6010A 13.5 J 0.50
Lead GFAA-CLP LA-505-405 450 J 0.80
Mercury Cold vapor LA-505-404 0.03 J 0.12
Nickel ICP EPA 6010A 1.69 J 1.11
Silver ICP EPA 6010A 3.12 J 0.40
Uranium ICP-MS EPA 200.8 2780 0.30
Chloride ion IC LA-533-410 58.5 10.60
Nitrate ion IC LA-533-410 1.8 J 0.78
Nitrite ion IC LA-533-410 0.2 U 0.20
Pentachlorophenol GC-MS EPA 8270B 0.0 U 390.0

2-1
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3.0 SAMPLING

Sampling took place on October 29 and 30,1997. Sampling was conducted in accordance with the closure
plan and the modified SAP. There were 15 sampling locations: 3 in the interior ofthe 303-K Building and
12 in the exterior areas. At three of the soil sampling locations, samples were collected at two separate
intervals. Sampling media were concrete for the interior sample locations and soil for the exterior sample
locations. A total of 25 samples were collected: 17 routine samples and S quality control samples
(5 duplicates and 3 equipment blanks).

3.1 SAMPLE LOCATIONS

The sample locations were established in the modified SAP. Figures 3-1 through 3-3 and Tables 3-1
through 3-3 provide a summary of the sample locations and sample types. Tables 3-4 and 3-5 provides
cross-reference lists of sample numbers to sample location.

3.2 SAMPLE COLLECTION

Samples were collected at the locations defined in Section 3.1. Sample collection methodology is defined in
the modified SAP. Any deviations or field changes are noted in the following sections. Separate containers
were used for the different analysis. Sampler's log book entries are included in Appendix A. Split samples
also were collected for Ecology. A copy of Ecology's data is included in Appendix B.

3.2.1 Interior (Concrete) Sample Collection

There are three sample locations in the interior: two in the trench and one on the ceiling (Figures 3-1 and
3-2 and in Table 3-1). Three concrete samples were collected from the interior, and one concrete duplicate
sample was collected in the trench at sample location C2, for a total of four concrete samples from the
interior. All interior sampling was conducted on October 30, 1997.

The bottles used for the collection of samples were vendor certified to U.S. Environmental Protection
Agency (EPA) Level 1. The size, type, lot number, and analysis are identified on Table 3-6. The sample
for the radiological analysis used a 20 milliliter poly bottle and did not have or require lot or serial number.

The concrete samples were collected using an electrically operated heavy-duty hammer. Concrete dust and
small chips were generated by chiseling and scabbling. With sample location C3 being on the ceiling of the
north half of the 303-K Building, a plastic sheet was taped to the ceiling to collect the chips and dust. The
dust and chips were collected in sample jars and shipped to LAS, Inc. in Las Vegas, Nevada. All samples
were cooled to 40 Celsius for storage and transportation.

3.2.1.1 Deviation During the Interior (Concrete) Sampling
One deviation from the modified SAP occurred during collection of the interior samples. The deviation was
use of hardened steel chisels instead of tungsten carbide chisels.

19980702.0703 3-1
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3.2.1.2 Field Changes During the Interior (Concrete) Sanspling
There were two field changes to the modified SAP during the interior sampling. Agreement to the field
change by Ecology is documented in Appendix C. The field changes were the folowing:

* At sample location C2, because of the large area of concrete that needed to be scabbled, there was
insufficient room to collect a duplicate sample from an a4acent location. Therfore, C2 duplicate
sample was collected fram the same matuial as the C2 sample.

- A sample for laboratory analysis of pentachlorophenol was taken from location C1. This was the
result of the field screening that yielded inconsistent results. Refer to Section 4.0 for additional
information.

3.2.2 Exterior (Soil) Sample Collection

There were 12 exterior sample locations that yielded 18 soil samples (Figure 3-3 and in Table 3-1). Single
samples were collected at 10 locations. Separate samples from upper and lower intervals were collected at
three locations. Fourteen exterior routine soil samples and four duplicate samples were collected. Soil
sampling occurred on October 29 and 30, 1997.

The bottles used for the collection of samples were vendor certified to EPA Level 1. The sire, type, lot
number, and analysis are identified on Table 3-6. The sample for the radiological analysis used a
20 milliliter poly bottle and did not have or require lot or serial munber.

The soil samples were collected using an electrically operated heavy-duty hammer to open a hole in the
asphalt or concrete. The top layer of soil material was removed and a hand auger or a spoon was used to
transfer the soil material into a stainless steel bowl. Rocks and pebbles were excluded at this time. From
the bowl, the soil samples were collected in the sample containers. Poly containers were used for the metals
and anion samples and amber glass containers were used for the semivolatile organic soil samples. All soil
samples were shipped to LAS, Inc. in Las Vegas, Nevada. All samples were cooled to 4o Celsius for
storage and transportation.

There were the following three field changes to the modified SAP during the exterior sampling. Ecology
agreement to the field changes is documented in Appendix C.

* Sample location S7 was moved east (about 0.3 meter) from outside the fence to inside the fence. The
original sample location was in the dirt strip between the fence and the wall of the south half of the
303-K Building. The move was prompted by concems about possible radiological contamination in
the soil.

- Sample location S10 was relocated about 0.45 meter south and 0.15 meter east of the original location
selected. This sample was relocated because rain water collected in the original sample hole.

- Samples for laboratory analysis of pentachlorophenol were taken from all soil sampling locations.
This was the result of the field screening that yielded inconsistent results. Refer to Section 4.0 for
additional information.

19980702.0703 3-2
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3.3 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

The modified SAP required only one type of field quality assurance and quality control sample, equipment
blanks, to be collected during the sampling. Th1 modified SAP required am equiprast blank be collected
for each type of sampling equipment per day of sampling. The equipment blanks were collected using
deionized water transported to the sampling site. At the site, the deionized water was poured over or
through the sample collection device, collected, and sent to the offsite analytical laboratory for analysis. A
total of three equipment blanks were collected and analyzed. There were two soil sampling equipment
blanks with one each being collected on October 29 and 30, 1997. There was one concrete chip sampling
equipment blank cotected on October 30, 1997.

19980702.0703 3-3
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Figure 3-1. 303-K Storage Facility Concrete Sampling Locations (Trench).
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Table 3-1. 303-K Storage Facility Sampling Locaiimu.

Sample Types Sample Location Descriptim of the Sample Location

CONCRETE SAMPLES C1 South Trenh Juntion Ner Drain

C2 North Trench Junction

C3 Ceilig Near Vent

SOIL SAMPLES Si Center of west gate at the end of the Small Asphalt
Pad

S2 North-west corner of the Gravel Pad, about 1 meter
from each fence line

S3 South-east corner of the Small Asphalt Pad, about
0.3 meter firm each edge

S4 On the Gravel Pad, adjacent to the large crack on the
north-west curved bern of the Large Concrete Pad.
This is the large crack furthest from the building.

55 On the crack in the Large Concrete pad, north-cast of
the drain

S6 On the Large Asphalt Pad, adjacent to the
303-K Building and between the sink and wash-basin
drains

S7 In the soil between the south-west edge of the Large
Asphalt Pad and the south-half of the 303-K Building,
with the sample location adjacent to the Large concrete
pad and about 2 meters north of the south-west corner
of the Large Asphalt Pad.

S8 On the edge of the Large Asphalt Pad and in the center
of the south-east gate.

S9 On the Large Asphalt Pad, on a crack in the
approximate center of the pad

SlO In the south-east quadrant of the Large Asphalt Pad
and one the area of deteriorating asphalt

Si1 In the north east quadrant of the Large Asphalt Pad,
about 3 meters in from the north fence and about
5 meters in from the east fence.

S12 In the north east quadrant of the Large Asphalt Pad,
about 1 meter in from the north fence and about
5 meters in from the east fence.

19980702.0703 3-7
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Table 3-2. 303-K Scaue Facility: Sampling and Aalisu ar for Interior Samples.

Metals constitusts of ASaiv-hstile
Sample Metals con s ofonstituent of concern
lOctOn SW-846 LKPAb EPA Field SW-846

methods Methods screein analysis
. __ Concrete-- - Yes Yes Yes No* Yes

C2 Concrete Yes Yes Yes No No
..C.2.duie Cynrete Yes Yes Yes No No
C3 Concrete Yes Yes Yes No No
Concrete Deionized Yes No Yes No No
sampling water
equipment
blank'

' - SW-846 Methods: 6010, 7421, 7060, and 7471.
b

'- LKPA = Laser Kinetic Phosphorimetric Analysis.
d - Inorganic anions analysis includes U.S. Environmental Protection Method 300.0.

- Semivolatile organic analysis (for pentachlorophenol) by SW-846 Method 4010.
- Field screening not performed.
- One equipment blank per day of concrete sampling.

19980702.0703 3.8



HNF-2959

Table 3-3. 303-K Storage Facility: Saping and Analysis Sum nry for the Extrior Samples.

Metal Consfituat of Semivob* Ormic
Sample sample Concern Ca itawl of Concern

L on Interval SW-846 LKPA Fidd SW-46
A_a_ _' Scrmaung Andysis

Sl Soil Upper only Yes Yes Yes Yes

S2 Soil Upper only Yes Yes Yes Yes

S3 Soil Upper only Yes Yes Yes Yes

S4 Soil Upper only Yes Yes Yes Yes

S5 Soil Upper only Yes Yes Nod Yes

S6 Soil Upper only Yes Yes Yes Yes

S6 (duplicate) Soil Upper only Yes Yes Yes Yes

S7 Soil Upper only Yes Yes Yes Yes

S8 Soil Upper only Yes Yes Nod Yes

S8 (duplicate) Soil Upper only Yes Yes No Yes

S9 Soil Upper only Yes Yes Yes Yes

Slo Soil Upper only Yes Yes Nod Yes

S10 (duplicate) Soil Upper only Yes Yes Nod Yes

Sil Soil Upper & Yes Yes Nod Yes
Lower

511 (duplicate) Soil Lower only Yes Yes Nod Yes

S12 Soil Upper & Yes Yes Nod Yes
lower

Soil Sampling Deionized n/a Yes No No No
Equipment Water

Blank*

- SW-846 Methods: 6010, 7421, 7060, and 7471.

S-LKPA = Laser Kinetic Phosphorimetric Analysis.
- Semivolatile organic analysis (for pentachlorophenol) by SW-846 Method 4010.
Field screening not performed as planned.
One equipment blank per day of soil sampling. Soil samPling occurred over 2 days; hefore, two

samples were collected.

19980702.0703 3-9
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Table 3-4. Sunmy and Cross-Rrnse of Sample Numbers to Sazztt Infumstionm

Sample Number Date and Time Sample Type or Location Sample Media

BOMB44 10/30/97; 1450 Cl Concrete

BOMB45 10/30/97; 1450 C3

BOMB46 10/30/97; 1440 C2

BOMB47 10/30/97; 1440 C2 Duplicate

BOMB48 10/30/97; 1305 Concrete Equipment Blank Deionized Water

BOMB49 10/30/97; 1120 Soil Equipment Blank

BOM8Y6 10/29/97; 1025 Soil Equipment Blank

BOM8Y7 10/29/97; 1210 S9 Soil

BOM8Y8 10/29/97; 1125 S6

BOM8Y9 10/29/97; 1125 S6 Duplicate

BOM900 10/29/97; 1155 S7

BOM901 10/29/97; 1216 S3

BOM902 10/29/97; 1236 S4

BOM903 10/29/97; 1305 Si

BOM904 10/29/97; 1234 s10

BOM905 10/30/97; 1320 S12 Lower

BOM906 10/29/97; 1140 S2

BOM907 10/30/97; 1107 58

BOM908 10/30/97; 1022 S10 Duplicate "

BOM909 10/30/97; 1310 Sll Lower

BOM910 10/30/97; 1310 S12 Upper

BOM911 10/30/97; 1025 S5

BOM912 10/30/97; 1107 S8 Duplicate

BOM913 10/30/97; 1340 S 11 Lower Duplicate

BOM914 10/30/97; 1120 S11 Upper

19980702.0703 3-10
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Table 3-5. Summary and Cross-reference of Sawple Loctions to S eNumbs.

Sample Type or Locatia Date and Time Sauple Numbr Smple Media

C. 10/30/97; 1450 BOMB44 Cora

C2 10/30/97; 1440 BOMB46

C2 Duplicate 10/30/97; 1440 BOMB47 "

C3 10/30/97; 1450 BOMB45

Concrete Equipment Blank 10/30/97; 1305 BOMB48 Deionized Water

Si 10/29/97; 1305 BOM903 Soil

S2 10/29/97; 1140 BOM906 "

S3 10/29/97; 1216 BOM901 "

S4 10/29/97; 1236 BOM904

S5 10/30/97; 1025 BOM911

S6 10/29/97; 1125 BOM8Y8

S6 Duplicate 10/29/97; 1125 BOMSY9

S7 10/29/97; 1155 BOM900 "

S8 10/30/97; 1107 BOM907

S8 Duplicate 10/30/97; 1107 BOM12 -

S9 10/29/97; 1210 BOM8Y7

s10 10/29/97; 1324 BOM904 "

S10 Duplicate 10/30/97; 1022 BOM908 "

Sil Upper 10/30/97; 1120 BOM914

S 1 Lower 10/30/97; 1310 BOM909

Sl I Lower Duplicate 10/30/97; 1340 BOM913

S12 Upper 10/30/97; 1310 BOM910

S12 Lower 10/30/97; 1320 BOM905

Soil Equipment Blank 10/29/97; 1025 BOM8Y6 Deionized water

Soil Equipment Blank 10/30/97; 1120 BOMB49
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Table 3-6. SamplingContainer bom .
Sample Media Container Container Type Lot Number Analysis

Size
Concrete & Soil 125 ml Poly wide-wut L41230040 Anions
Concrete & Soil 125 ml Amber glass wide- 65096030 Semivolatile

mouth
Concrete & Soil 125 ml Poy wide-mouth L7009020 Motals
Equipment Blanks 500 ml Poly wid-mouth L7119020 Metals
!Hater)
Ml = milliliters.

19980702.0703 3.12



HNF-2959

1 4.0 FIELD SCREENING FOR PENTACHLOROPHENOL

2 As allowed in the modified SAP, inamnany field screening for pastachlorophmwl was used during the
3 sampling. Field screening was conducted on October 29 and 30, 1997. The sampler's log book entries
4 (Appendix A) include the field screeing activities. The field screeing tst results are ramand on
5 Table 4-1. Because of inconsistent results, field screwing was not used to establish the presence or
6 absence of pentachlorophenol.

7 4.1 FIELD SCREENING KIT METHODOLOGY

8 Field screening was done using two Penta Risci) Soil Test System kits, manufaicturd by Ensys Inc. The
9 kits were purchased from Strategic Diagnostics, Inc. Both Pet Riset kits were part of Lot Number

10 7H2227 and both had an expiration date of February 1998. A copy of the kit instrutis are provided in
11 Appendix D. As used, the test kit had minimum detection limits of 1 part per million, 10 parts per million,
12 and 100 parts per million.
13
14 The modified SAP had the following rcqwrements for field screening.
15
16 - One concrete sample (at location Cl) would be field screened.
17 - All soil samples would be field screened.
18 - If field screening gave a positive response, a sample would be collected for laboratory analysis.

19 4.2 FIELD SCREENING RESULTS

20 The field screening results are presented in Table 4-1. The field screening by iumunoassay was halted after
21 eight samples as results provided inconsistent data. Test results were inconsistent for single samples and
22 for one sample and its duplicate sample. Examples of the inconsistent results included the following:
23
24 - At sample location S3: Negative results at 1 or 100 parts per million, but a positive result at 10 parts
25 per million
26
27 - At sample location S7: Negative results at 1 or 10 parts per million, but positive results at 100 parts
28 per million
29
30 - At sample location S6 duplicate: Positive results at 1 and 100 parts per million but negative results at
31 10 parts per million
32
33 - Results between S6 and S6 duplicate were not consistent: S6 had a positive result at 1 part per
34 million and negative results at 10 or 100 parts per million while S6 duplicate had positive results at
35 1 and 100 parts per million but negative results at 10 parts per million.
36
37 As a result of the inconsistencies, it was determined that the test was not providing useful information and
38 that the samples for senivolatile organic analysis would have to be sent to an offsite laboratory. With
39 inconsistent field screening results, a field change (Appendix C) was implemented to discontinued field
40 screening and collect samples for laboratory analysis.
41
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1 The results of the laboratory analysis are discussed in Sections 5.0, 6.0, 7.0, and 8.0. The laboratory
2 analysis of the samples for pentachlorophenol confirmed that the field screening results were giving fhise
3 positive readings.

4 4.3 DEVIATIONS DURING FIELD SCREENING

5 With the field screening being discontinued per the field change, several additional requirements of the
6 modified SAP were not met. Not meeting these requirements does not affect the conclusions of this report
7 as more rigorous and accurate laboratory analysis for pentachlorophenol are being used. Requirunents not
8 met as the result of discontinuing the field screenig included the following:
9

10 - Not conducting field screening on concrete from sample location Cl
11
12 - Not conducting field screening on soil from sample locations 55, S8, SIO, S10 duplicate, Sl1 Upper,
13 51 Lower, S12 Upper, and S12 Lower
14
15 - Not verifying the method detection limit for the field screening kit.
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1
2
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Table 4-1. Results from the Field Screening for Peatacblorophenol.

Samle ateRelts of hami acreu*wS at anm uai detection level
Sample Date

Location I ppm 10 ppm 100 ppm

Sl 10/30/97 POSITIVE POSITIVE Negative

S2 10/29/97 POSITIVE POSITIVE Negative

S3 10/30/97 Negative POSITIVE Negative

S4 10/30/97 POSITIVE Negative Negative

S6 10/29/97 POSITIVE Negative Negative

S6 Duplicate 10/29/97 POSITIVE Negative POSITIVE

S7 10/29/97 Negative Negative POSITIVE

S9 10/29/97 Negative Negative Negative

ppm = parts per million.
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1 5.0 ANALYSES

2 Samples wor analyzed for metals, inorganic anis, and sanivolatile organic c0a1U0ats. The analytical
3 methods are summarized on Table 5-1. The analysis of all samples occurred at LAS, Inc. in Las
4 Vegas, Nevada. Both the raw and validated data packages wart transmitted to Ecology separately
5 (98-EAP-145 and 98-EAP-346).
6
7 Both soil and concrete samples included the analysis for metal constituents of concern. The concrete
8 sample also were unlyzed for the inorganic anion constituents of concem. The soil samples included the
9 analysis for the saniwvistile organic constituants of concern. Only one of the concrete samples (fram

10 sample location C1) included the analysis for the senivolatile organic constituents of concern. Although
I1 the various maytUcal methods identified additional constitumets, these are not presented or discussed as
12 these are not identified as constituents of concern in the closure plan and in the modified SAP.

13 5.1 METAL ANALYSIS

14 The analytical methods required by the modified SAP for the metals analysis are identified on Table 5-1.
15 The data from the sample analysis for the metals constituats of concern is summarized on Tables 5-2 and
16 Table 5-3. The data validation is discussed in Section 6.0 and the data are evaluated in Section 8.0.
17
18 The modified SAP required the use of SW-846 Method 7741 "Silver (Atomic Absorption, Furnace
19 Technique)" to determine the concentrations of silver. The two offsite laboratories currently under contract
20 have both discontinued use of Method 7741 because the method had poor results. SW-846, Method 6010A
21 "Inductively Coupled Plasma-Atomic Emission Spectroscopy" was used in its place as this method meets
22 the quality control limits required by the modified SAP. This change had been docaeunted in the
23 303-K Storage Facility Project Manager Meeting of November 6, 1997 (DOE-RL and Ecology, 1997).

24 5.2 ANION ANALYSES

25 The analytical method used for the anion analysis is identified on Table 5-1. The data from the sample
26 analysis for the inorganic anion constituents of concern is summarized on Tables 5-2 and Table 5-3. The
27 data validation is discussed in Section 6.0 and the data are evaluated in Section 8.0.

28 5.3 SEMIVOLATILE ORGANIC ANALYSES

29 The analytical method used for the semivolatile organic analysis is identified on Table 5-1. The data from
30 the sample analysis for the semivolatile organic constituent of concern are summarized on Tables 5-2 and
31 Table 5-3. The data validation is discussed in Section 6.0 and the data are evaluated in Section 8.0.
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1

Table 5-1. Constituents of Concern, Sample Media, and Analytical Methods.

Constitunt of Concern Sample Media AnalyticS Method

Arsenic Soil and Concrete SW-46 Method 7060

Barium Soil and Concrete SW-446 Method 6010A

Beryllium Soil and Concrete SW-84 Method 6010A

Cadmium Soil and Concrete SW446 Method 6010A

Chromium Soil and Concrete SW-846 Method 6010A

Lead Soil and Concrete SW446 Method 7421

Mercury Soil and Concrete SW-46 Method 7421

Nickel Soil and Concrete SW-46 Method 601OA

Silver Soil and Concrete SW446 Method 6010A

Uranium Soil and Concrete Laser Kinetic Phosphorescence
Analysis

Chloride ion Concrete EPA Method 300.0

Nitrate ion Concrete EPA Method 300.0

Nitrite ion Concrete EPA Method 300.0

Pentachlorophenol Soil and Concrete* SW-846 Method 8270
* - Per the modified SAP, only one concrete sample (at sample location C1) was analyzed for
pentachlorophenol.

r
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1

Table 5-2. Interior Sanpling Data Summary.

(shoot I of 2)

SAMPLE Clean-up Cl C2 C2 Duplicate C3 Eqnpuian
LOCATION Levels Blank

SAMPLE n/a BOMB44 BOMB46 BOMB47 BOMB45 BOMB4
NUMBER

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/L

Arsenc 9.18 2.85 2.88 2.98 6.57 <0.003 U

Barium 5600 252 245 275 97.40 0.0025 B

Beryllium 1.81 0.33 B 0.24 B 0.27 B 0.24 B <0.001 U

Cadmium 80 1.94 1.90 3.51 0.31 B <0.002 U

Chromium 400 22.1 23.10 28.90 16.20 <0.003 U

Lead 250 3111 157 J 289 J 4.91 J 0.0022 U

Mercury 24 0.49 J <0.09 UR <0.09 UR < 0.10 UR < 0.00020 UJ

Nickel 1600 16.00 20.20 26.50 8.12 <0.009 U

Silver 400 2.99 0.61 B 1.05 < 0.38 U < 0.004 U

Uranium n/a 4133*327 567±34 1317k86 5.40*0.68 NR

Chloride ion 541.2 114. 132 116 36 NR

Nitrate ion 128000 2.08 6.11 5.72 4.56 NR

Nitrite ion 8000 10.30 1.20 1.05 0.40 NR

Pentachlorophenol 8.33 3.3 U NR NR NR NR

UNITS pCi/gm pCi/gm pCi/gm pCi/gm pCi/gm pCi/gm

Uranium-234 n/a 1960±140 232*12 570*35 2.11±.24 NR

Uranium-235 n/a 33±31 3.4±2.1 4.0±6.9. 0.161*0.063 J NR

Uranium-238 n/a 1390*110 190*11 442*28 1.79.0.22 NR
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Table 5-2. Interior Sampling Data Summary
2 (sheet 2 of 2)
3

4 n/a = not applicable
5 mg/kg = milligrams per kilogram (equivalent to parts per million [ppm])
6 mg/L = milligrams per liter (equivalent to ppm)
7 pCi/gm = picocuriws per gram
8 NR = Not required by the modified sampling and analysis plan.
9

10 Total uranium concentrations were calculated from the isotope concentrations using the following
11 conversion factors:
12 1.6038 E-4 gram U-234 per pCi U-234
13 6.62697 E-1 gram U-235 per pCi U-235
14 2.97493 gram, U-238 per pCi U-238
15

16 Data Oualifiers:
17 U Indicates that the compound or analyte was analyzed for and not detected in the sample. The value
18 reported is the sample quantitation limit corrected for sample dilution and moisture content by the
19 laboratory.
20
21 UJ Indicates that the compound or analyte was analyzed for and not detected in the sample. Due to a
22 QC deficiency identified during the data validation, the associated quantitation limit is an estimate.
23
24 UR Indicates that the compound or analyte was analyzed for and not detected in the sample.
25 Additionally, the data is unusable due to an identified QC deficiency. Ecology is allowing these
26 data to be used (Section 6.3).
27
28 J Indicates that the compound or analyte was analyzed for and detected. Because of a quality
29 control deficiency identified during the data validation, the associated concentration is an estimate,
30 but the data are usable for decision-making purposes.
31
32 B For inorganic data, indicates that the analyte concentration is less than the contract required
33 detection limit, but greater than the instrument detection limits.
34
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Table 5-3. Exterior Sampling Data Summary
(sheet 1 of 4)

SAMPLE CLEAN- SI 82 S3 84 -3 86 S6Duplicate
LOCATION UP

LEVELS

SAMPLE W& BOM903 BOM906 OM901 BOM902 Bo9 11 BOMSYS BOM8Y9
NUMBER

UNITS Mu m g emwg Mu *0kgb mg&g nig&g

Arsenic 9.18 3.02 2.64 1.87 3.41 2.90 1.94 2.16

Barium 5600 74,40 115.00 24.40 122.00 120.00 63.40 58.40

Beryllium 1.81 0.22 B 0.24 B 0.26 B 0.25 B 0.28 B 0.14B 0.15 B

Cadmium 80 <0.21 U 0.24 B 0.35 B 0.44 B 0.68 0.36 B 0.3 B

Chruniwm 400 10.20 12.40 9.37 42.10 15.90 25.20 25.6

Lead 250 5.06 13.10 13.40 20.10 17.10 7.70 10.60

Mercury 24 <0.09 UJ <0.10UJ <0.11 UJ <0.1011 <0.11 U1 <0.11 UJ <0.10UJ

Nickel 1600 1170 16.00 23.50 30.00 150.00 25.60 50.6

Silver 400 0.43 B < 0.41 U < 0.45 U 2.05 0.18 B 0.43 B 1.28

Uranium ea 2.30*0.17 22.6*1.8 19.4±1.6 741*50 105±2 71.1±4.7 74.6*5.0

Pebdhlcrophenol 8.33 <3.5U <3.4U <3.8U <3.4 U <3.6U <3.5 U <3.51U

UNITS pCi/pi pCilpu pCL/gm pCigM pCi/pm pCwip pC/paa pCi/pu

Uraniwm-234 We 0.88*0.16 J 7.57*0.59 8.84*0.66 257*17 41.1*2,5 24.6*1.6 24.5+1.6

Uranium-235 n/a 0.096:0.056 J 0.59*0.13 0.69*0:14 13.6*2.7 3.14*0.41 1.71±0.28 2.17*0.3

Uranium-238 nia 0.75*0.15 7.47*0.59 6.37*0.52 246*16 34.7*0.61 23.4+1.5 24.6t1.6
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I
Table 5-3: Exterior Sampling Data Summary

(shet 2 of 4)

SAMPLE CLEAN- 97 88 SS DuphIcSe 89 N0 SIC
LOCATION UP Duplicte

LEVEIS

SAMPLE at. BOM900 BOM907 BOM912 BOMSY7 BOM904 BOM908
NUMBER

UNIFS mokg Mgkg kg g&g Mikg mgUg mkg agkg

Arsaic 9.18 2.63 2.36 2.03 1.92 1.99 2.83

Barium 5600 133.00 65.40 68.8 65.50 67.30 84.60

Boryllium 1.81 0.24 B 0.1 B 0.18 B 0.1 B 0.18 B 0.24 B

Cadmium 80 0.44 B < 0.21 U 0.28 B < 0.21 U < 0.21 U <0.22 U

Chromium 400 14.70 9.74 9.35 10.40 10.10 11.00

Lead 250 22.50 5.58 5.84 6.88 7.94 4.81

MMry 24 <0.096 UJ <0.111UJ <0.IOUJ <0.11 UJ <0.09 U1 <0.11 UJ

Nickel 1600 13.40 9.02 9.91 10.10 10.20 11.5

Silvr 400 0.86 B 0.5g B 0.48 B 0.47 B 0.53 B <0.43 U

Uraninm n/a 552*38 14.2*1.5 23.3:1.9 69.8±5.3 25.2U2.0 17.4±1.7

Patadilophol 8.3 <3.50U <3.5U <3.5U <3.5U <3.5U <3.5U

UNITS pCi/gm pCi/gm pCi/gm pCi/gm pCi/vt pCi/gr pCi/gm

Uraniwn-234 nfa 181±12 4.84*0.48 8.33t0.64 24.3±1.8 8.21±0.65 6.14*0.56

Uranium-235 n/a 11.4±2.1 0.47±0.13 0.336+0.10 J 1.23±0.3 0.63±0.14 0.38±0.12

Uranium-238 n/a 183±12 4.66+0.47 7.78±0.61 23.2±1.7 8.35±0.65 5.75±0.54
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1

Table 5-3: Exterior Sampling Data Summary
(sheet 3 of 4)

SAMPLE CLEAN- S1lUppe S11 LAw 81Low S12UppWr 812 Eipust EqA*as
IDCATION UP Duplicate Low Blank INSk

LEVEL

SAMPLE n/a BO914 B0M909 B01913 BO910 BOU005 30M8Y6 0OM49
NUMBER

UNrTS mg/kg u/kg mnkg X kg rgt g apsa Og/L OWL

Arsnic 9.18 2.39 2.61 2.29 1.99 2.43 <0.003 U <0.0031U

Barium 5600 93.90 88.40 83.20 266.00 111.00 <0.001 U <0.001 U

BDyllium 1.81 0.23 B 0.24 B 0.22 B 0.23 B 0.21 B <0.001 U <0.001 U

Cadmium 80 <0.21 U <0.211U <0.211U <0.21 U <0.201U <0.002 U <0.0021U

Clronuum 400 9.37 11.30 8.18 9.45 9.14 <0.003 U <0.0031U

ISd 250 13.70 5.01 5.23 12.30 6.70 <0.0022 U <0.00231U

Mercury 24 <0.11 UJ <0.11 UJ <0.11 UJ <0.10UJ <0.11 UJ <0.0002 UJ <0.0002 UJ

Nickel 1600 10.30 12.30 10.30 9.89 9.88 <0.009 U <0.009 U

Silver 400 0.66 B 0.63 0.58 B 0.48 B 0.63 B < 0.004 U < 0.004 U

Uranium nla 105.8b6.4 46.7±3.4 44.2k3.1 41.642.9 26.0t2.1 NR NR

Pwntadlorphanol 8.33 <3.50U <3.60U <3.70U <3.50U <3.501 NU N

Units pCi/pu pCi/gm pCi/gm pC,/pu pCi/Fu pCi/pm pCi/ug pci/p

Uranium-234 n/a 34.6:2.1 15.1*1 14.7+1 13.55*0.96 9±0.7 NR NR

Uranium-235 na 2.05*0.32 0.89*0.18 0.80*0.16 0.83*0.17 0.46±0.12 NR NR

Uranium-238 n/a 35.1*2.1 15.5±1.1 14.7±1 13.380.95 8.64±0.68 NR NR
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Table 5-3: Exterior Sampling Data Summary
(sheet 4 of 4)

2

3 n/a = not applicable
4 mg/Kg = Milligrams per kilogram (equivalent to parts per million [ppm])
5 mg/L = milligrams per liter (equivalent to ppm)
6 pCi/gm = picocuries per gram
7 NR = Not required by the modified sampling and analysis plan.
8
9 Total uranium concentrations were calculated from the isotope concentrations using the following

10 conversion factors:
11 1.6038 E-4 gram U-234 per pCi U-234
12 6.62697 E-1 gram U-235 per pCi U-235
13 2.97493 gram U-238 per pCi U-238
14

15 Data Oualifiers:
16 U Indicates that the compound or analyte was analyzed for and not detected in the sample. The value
17 reported is the sample quantitation limit corrected for sample dilution and moisture content by the
18 laboratory.
19
20 UJ Indicates that the compound or analyte was analyzed for and not detected in the sample. Because
21 of a quality control deficiency identified during the data validation, the associated quantitation limit
22 is an estimate.
23
24 UR Indicates that the compound or analyte was analyzed for and not detected in the sample.
25 Additionally, the data are unusable due to an identified QC deficiency. Ecology is allowing these
26 data to be used (Section 6.3).
27
28 J Indicates that the compound or analyte was analyzed for and detected. Because of a quality control
29 deficiency identified during the data validation, the associated concentration is an estimate, but the
30 data are usable for decision-making purposes.
31
32 B For inorganic data, indicates that the analyte concentration is less than the contract required
33 detection limit, but greater than the instrument detection limits.
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I 6.0 DATA VALIDATION

2 The data from sampling and analysis were validated by Tech Law, Inc. Validation was perforned in
3 accordance with Level D as defined in Data Validation Procedures for Chemical Analysis
4 (WHC-SD-EN-SPP-002) and Data Validation Procedures for Radtochemical Analysis
5 (WHC-SD-EN-SPP-001). Level D validation includes evaluation and qualification of results based on
6 analytical holding times, method blank results, matrix spikes and duplicates, surogate recoveries, and
7 analytical method blanks. The results of the data validation ar part of the data validation package

-8 (98-EAP-346).

9 6.1 DATA QUALIFIERS

10 The data validation procedure and the laboratory established the following qualifiers and definitions to
11 describe the data associated with the constituents of concern.
12
13 U indicates that the compound or analyte was analyzed for and not detected in the sample. The value
14 reported is the sample quantitation limit corrected for sample dilution and moisture content.
15
16 UJ indicates that the compound or analyte was analyzed for and not detected in the sample. Because
17 of a quality control deficiency identified during the data validation, the associated quantitation limit
18 is an estimate.
19
20 UR indicates that the compound or analyte was analyzed for and not detected in the sample.
21 Additionally, the data are unusable because of an identified quality control deficiency.
22
23 J indicates that the compound or analyte was analyzed for and detected. The associated
24 concentration is an estimate, but the data are usable for decisionmaking.
25
26 B for inorganic data, indicates that the analyte concentration is less than the contract required
27 detection limit, but greater than the instrument detection limits.

28 6.2 EXPLANATION OF QUALIFIED DATA

29 Table 6-1 identifies all analytical results qualified by the data validation process. Table 6-1 is limited to
30 the data qualifications for the constituents of concern and the analysis specified in Section 5.0. The
31 significance of the data qualifiers are discussed in Section 6.3. The qualifiers on Table 6-1 are included
32 with the analytical data on Tables 5-2 and 5-3. Additional information is available in the data validation
33 package (98-EAP-346). Any data qualifiers not listed on Table 6-1 were assigned by the laboratory doing
34 the analysis.

35 6.3 ASSESSMENT OF DATA VALIDATION

36 The data validation process identified one major deficiency for three interior (concrete) samples.
37 Specifically, the mercury data for BOMB45 from sample location C3, BOMB46 from sample location C2,
38 and BOMB47 from sample location C2 duplicate were rejected for zero percent recovery for mercury in the
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1 matrix spike analysis. The data from these three samples are unusable for determining if the interior of the
2 303-K Building meets the mercury cleamip performance standard. Note that the mercury data for sample
3 BOMB44 at sample location CI are still usable. However, Ecology stated that this is not a critical
4 problem and that the otherwise rejected data can be used to support the clean closure of the interior
5 (DOE-RL and Ecology-1998).
6
7 The remainder of the interior samples only had minor deficiencies. The qualifier J was applied to lead in
8 four samples, uranium-235 in one sample, and mercury in one sample. The qualifier UJ was applied to
9 mercury in one sample. The qualifier U was applied to lead in one sample.

10
11 For the exterior (soil) sample data, no major deficiencies were identified during the data validation process
12 that would have qualified the data as unusable. Minor deficiencies were identified in the validation process.
13 The qualified UJ was applied to mercury in all the exterior samples and to pentachlorophenol in one
14 sample. The qualifier U was applied to lead in two samples. The qualifier J was applied to uranium-235 in
15 one sample and to uranium-234 in two samples.
16
17 The data qualifiers are included in Tables 5-2 and 5-3. Information on data validation is provided in more
18 detail in the data validation package (98-EAP-346).
19 -

19980702.0703 6-2



HNF-2959

Table 6-1. Data Qualifications Summary Table.
(sheet I of 2)

Constituent of Type Qualifier Samples Affecaed Data Quality Reason
concern Added to Objecdve

Data
Mercury Major UR BOMB45, Accuracy The recovery for

BOMB46, mercury in the matrix
BOMB47 spike analysis was 0%

for BOMB44, therefore
the associated non-
detected results were
rejected..

Uranium-235 Minor J BOMB45, Laboratory Method blank
BOM912, Blanks contammabion.
BOM903

Uranium-234 Minor J BOM903 Laboratory Method blank
Blanks contamination.

Pentacblorophenol Minor UJ BOM902 Holding Sample was analyzed
Time 21 days beyond the 40

day holding time.
Lead Minor J BOMB44, Precision The duplicate relative

BOMB45, percent difference and
BOMB46, serial dilution percent
BOMB47 diflerence for lead in

BOMB44 was qualified
as an estimate. The
associated samples were
also qualified as
estimates.

Lead Minor U BOMB48, Laboratory Preparation blank
BOMB49, Blanks associated with the
BOM8Y6 water matrix samples

was contaminated by
lead.

Mercury Minor J BOMB44 Accuracy The recovery for
mercury in the matrix
spike analysis was 0%.

Mercury Minor UJ BOMB48, BOMB49, Holding All analysis occurred
BOMBY6, BOMeY7, Time beyond the 28-day
BOMSY9, BOM900,
BOM901, BOM902, holdig tune.

BOM903, BOM904,
BOM905 BOM906,
BOM907, BOM908,
BOM909, BOM910,
BOM911, BOM912,

I BOM913, BOM914 I
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1

6-3



HNF-2959

I Table 6-1. Data Qualifications Summary Table
2 (sd"s 2 of 2)
3
4 U Indicates that the compound or analyte was analyzed for and not detected in the sample. The value
5 reported is the sample quantitation limit corrected for sample dilution and moisture content.
6 UJ Indicates that the compound or analyte was analyzed for and not detected in the sample. Because of
7 a quality control deficiency idetified during the data validation, the associated quantitation limit is
8 an estimate.
9 UR Indiats that the compound or analyte was analyzed for and not detected in the sample.

10 Additionally, the data are unusable because of an identified quality control deficiency.
11 J Indicates thnt the compound or analyte was analyzed for and detected. The associated concentration
12 is an estimate, but the data are usable for decision making purposes.
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1 7.0 STATISTICAL ANALYSIS

2 All data collected are analyzed and tabulated for evaluation using the methods described in SW-846 and in
3 Appendix F of the closure plan (DOE/RL-90-04).
4
5 - Method accuracy
6 - Method detection limit
7 - Limit of quantitation
8 - Total number of samples
9 - Number of less-than-detection-limit samples

10 - Mean
11 - Standard deviation
12 - Coefficient of variation
13 - Method precision
14 - Minimum value
15 - Maximum value
16 - Median value.

17 7.1 DATA SETS FOR STATISTICAL ANALYSIS

18 To perform a useful statistical analysis, there must be a sufficient number of data points available above
19 the detection limits or the analysis is skewed downward. For this reason, fill statistical analysis was not
20 completed on the soil mercury data and soil petachlorophenol data because all of the values were at the
21 detection limit. The full statistical analysis was not done on the concrete pentachlorophenol data because
22 of only one data point. The detection limit values were used to provide an upper limit to the statistical
23 analysis. The statistical analysis for the soil cadmium data also might be skewed as 10 of the 18 data
24 points were detection limit values. The mathematical equations used in the statistical analysis are included
25 in Appendix E. The statistical analysis for the exterior (soil) data is presented on Table 7-1 and the interior
26 (concrete) data are presented on Table 7-2.

27 7.2 METHOD ACCURACY

28 Method accuracy for the data is based on the data analysis of matrix spikes and matrix spike duplicates.
29 The method accuracy calculations are done as part of the data validation package (93-EAP-346) and
30 involve constituents that are not included in the constituents of concern. For this reason, the calculations
31 are not being reported as part of the statistical analysis.
32
33 The data validation package reported that the goals for method accuracy on the constituents of concern
34 were met except for mercury in the following interior samples: BOMB44, BOMB45, BOMB46, and
35 BOMB47. On these samples, the matrix spike recovery was outside the acceptamie criteria. For three of
36 these four samples, this was identified as a major deficiency by the data validation package. Because only
37 one sample produced useable data, the statistical analysis will exclude the interior mercury data. Refer to
38 Table 6-1 and the data validation package for additional information.
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I

mg/kg = milligrams per kilogram
NA = not applicable
RPD = relative percent difference
Y = yes
N = no

) )

-4

2
3
4
5
6
7
8
9

10
I I

Table 7-1. Exterior (Soil) Data Statistical Analysis.
Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Nickel Silver Petachlrophenol

Method Detection Limit' mg/kg 0.33 0.11 0.11 0.22 0.34 0.22 0.11 1.00 0.45 NA

Limit of Quantitation NA NA NA NA NA NA NA NA NA 3.7
Inig
TotalNumberofSamples 18 18 18 18 18 18 18 18 18 18
Number of less than detection 0 0 0 10 0 0 18 0 3 18
limit samples _
Sufficientnumberofsamplesfor Y Y Y Y Y Y N Y Y N
a statistical analysis?
Mean 2.41 98.04 0.22 0.29 14.08 10.24 NA 22.07 0.68 NA

Standard Deviation 0.44 47.83 0.04 0.13 8.66 5.53 NA 33.57 0.41 NA

CoefficientofVariation 0.18 0.49 0.18 0.45 0.62 0.54 NA 1.52 0.60 NA

Method S6 & S6 Duplicate 10.73 14.55 6.9 18.18 1.57 31.69 9.52 65.62 99.42 0.00
Precision
as RPD SIO &ISl0 34.85 22.78 28.57 4.65 8.53 49.10 20.00 11.98 20.83 0.00

Duplicate
SIl Lower&SIl 13.06 6.06 8.70 0.00 32.03 4.3 0.00 17.70 8.26 2.74
Lower Duplicate

Minimum Value 1.87 58.4 0.14 0.20 8.18 4.81 NA 9.02 0.41 NA

mg/kg
Maximum Value 3.41 266 0.28 0.68 22.5 22.5 NA 150 2.05 NA

mg/kg _
Median 2.38 84.5 0.23 0.22 3.97 7.82 NA 11.6 0.56 NA

CLEANUP PERFORMANCE 9.18 5600 1.81 80 400 250 24 1600 400 8.33
STANDARD
mg/kg

I The method detection limit is sample specific. For the analysis indicated, the highest method detection limits are presented.
2 The limit of quantitation is sample specific. For the analysis indicated, the limit of quantitation is presented.
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Table 7-2. Interior (Concrete) Data Statistic Analysis.
Ar Ba Be Cd Cr Pb Hg Ni Ag Cl N03 N02 PCP

Method Detection Limit' mg/kg 0.30 0.10 0.10 0.20 0.30 0.20 0.095 0.90 0.40 0.11 0.034 0.034 NA

Limit of Quantitation NA NA NA NA NA NA NA NA NA NA NA NA 3.3
mglk
TotalNumberof Samples 4 4 4 4 4 4 4 4 4 4 4 4 1

Numberoflessthandetection 0 0 0 0 0 0 3 0 1 0 0 0 1
limit samples
Sulfficient number of samples for Y Y Y Y Y Y N Y Y . Y Y Y N
a statistical analysis?
Mean 3.82 217.4 0.27 1.92 22.58 190.5 0.25 17.71 1.27 99.5 4.62 3.24 NA
mglg
StadardDeviation 1.83 80.99 0.04 1.31 4.82 141.2 NA 7.71 1.18 43.1 1.82 4.72 NA
mgig
CoefficientofVariation 0.48 0.37 0.16 0.68 0.21 0.74 NA 0.44 0.93 0.43 0.39 1.46 NA

Method Precision As RPD 3.41 11.54 11.76 59.52 22.31 59.19 0.0 26.98 53.01 12.90 6.59 13.33 NA
(C2 & C2 Duplicate)
Minimum Value 2.85 97.4 0.24 0.31 16.20 4.91 0.09 8.12 0.38 36 2.08 0.40 NA
mg/kg III_
MaximumValue 6.57 275 0.33 3.51 28.90 311 0.49 23.35 2.99 132 6.11 10.3 NA
mg/kg_ _ __ ____

Media 2.93 263.5 0.24 1.92 22.6 233 0.10 18.10 1.66 36 5.14 1.13 NA

CLEANUP PERFORMANCE 9.18 5600 1.81 80 400 250 24 1600 400 8000 5411 128000 8.33
STANDARD
mg/kg -

2
3 'The method detection limit is sample specific. For the analysis indicated, the highest method detectico limits are presented.
4 2 The limit of quantitation is sample specific. For the analysis indicated, the limit of quantitation is presented.
5
6 Ar = arsenic; Ba = barium; Be = beryllium; Cd = cadmium; Cr = chromium; Pb = lead; Hg = mercury; Ni = nickel; Ag = silver
7 PCP = pentachlorophenol
8
9 mg/kg = milligrams per kilogram

10 NA = not applicable
I1 RPD = relative percent difference
12 Y=yes
13 N = no
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8.0 DATA EVALUATION

2 The closure plan (DOE/RL-90-04) requires an evaluation of the analytical data to determine if the
3 constituents of concern are above the cleanp pafmuance standards. The 303-K Storage Facility is
4 divided into the following two counponents for the data evaluation:
5
6 - The interior consisting of the concrete floor and ceiling
7 - The exterior consisting of the soil.

-8
9 These two components are evaluated separately against the requirements for closure.

10 8.1 EVALUATION OF THE INTERIOR CONCRETE SAMPLE DATA

11 The analytical data for the interior concrete sampling are presented on Table 5-2. The statistical analysis
12 of the analytical data is presented on Table 7-2.

13 8.1.1 Metals Analysis and Data

14 Table 8-1 compares the method detection limits for the metals in the concrete to the permit requirenunts.
15 All of the metals analysis method detection limits met the requirement to be equal to or less than 1/10 of the
16 value for the cleanup performance standard. Except for the C2, C2 duplicate, and C3 mercury data, all
17 other metals data met the data validation requirements for acceptability. Ecology has determined that the
18 mercury data from locations C2, C2 duplicate, and C3 can be used in the data evaluation (98-EAP-346).
19 Therefore, all of the metals data are useable for the evaluation.
20
21 For the concrete, the data in Table 5-2 show that one metal constituent of concern (lead) has values above
22 the cleanup performance standard and all other metals constituents of concern are below the cleanup
23 performance standard. The lead values for locations Cl and C2 duplicate are 311 milligrams per kilogram
24 and 289 milligrams per kilogram. The cleanup performance standard is 250 milligrams per kilogram.
25 Both these locations are from the interior trench. The lead value at sample location C2 is 157 milligrams
26 per kilogram. In contrast, the single sample location from the ceiling, C3, is only 4.91 milligrams per
27 kilogram.
28
29 For arsenic, the highest value is less than cleanup performance standard. All arsenic values are the same
30 order of magnitude as the cleanup performance standard. For barium, beryllium, cadmium, and chromium,
31 the maximum concentrations are 1 order of magnitude less than the cleanup performance standard. For
32 mercury, nickel, and silver, the maximum concentrations are 2 orders of magnitude less than the cleanup
33 performance standard. These differences are sufficiently great that there are no statistical concerns related
34 to the data. The uranium data on Table 5-2 are provided for information purposes only.

35 8.1.2 Inorganic Anion Analysis and Data

36 Table 8-1 compares the method detection limits for the anions in the concrete to the permit requirements.
37 All method detection limits met the requirement to be equal to or less than 1/10 ofthe value for the cleanup
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1 performance standard. All anion data met the data validation requirements for acceptability. The data are
2 useable for the evaluation.
3
4 For the concrete, the data on Table 5-2 show that all of the anion constituent of concern are below the
5 cleanup perfonance standards. For the chloride ton, the masaun conctraton is 3 orders of magnitude
6 less than the cleanup performance standard. For the nitrate ion, the maximum concentration is 2 orders of
7 magnitude less than the cleanup performance standard. For the nitrite ion, the maximum concentration is 6
8 orders of magnitude less than the cleanup performance standard. These difkermces are sufficiently great
9 that there are no statistical concerns related to the data.

10 8.1.3 Sernivolatile Organic Analysis and Data

11 Table 8-1 compares the method quantitation limit for the senivolatile organic in the concrete to the permit
12 requirement. The method quantitation limit met the requirement to be equal to or less than the value for the
13 cleanup performance standard. All semivolatile organic data met the data validatin requiraents for
14 acceptability. The data are useable for the evaluation.
15
16 For concrete, the data on Table 5-2 show that the concentration of pentachlorophenol is below the cleanup
17 performance standard. The value for pentachlorophenol is of the same magnitude as the cleanup
18 performance standard. This is not a concern because the pentacblorophenol value is also below the method
19 detection limit.

20 8.1.4 Conclusion: Concrete

21 Based on the information presented, there is lead contamination above the cleanup performance standard in
22 the interior trench. There is no lead contamination on the interior ceiling. All other interior metals
23 constituents of concern are below the cleanup performance standard. All anion constituents of concern are
24 below the cleanup performance standard. The semivolatile organic constituent of concern is not present in
25 the building interior.

26 8.2 EVALUATION OF THE SOIL

27 The inorganic analytical data for the soil are presented on Table 5-3. The statistical analysis of the
28 analytical data is presented on Table 7-1.

29 8.2.1 Metals Analysis and Data

30 Table 8-1 compares the method detection limits for the metals in the soil to the permit requirements. All
31 method detection limits met the requirement to be equal to or less than 1/10 of the value for the cleanup
32 performance standard. All soil metals data met the data validation requirements for acceptability. All of
33 the metals data are useable for the evaluation.
34
35 For the soil, the data in Table 5-3 show that all metals constituents of concern are below the cleanup
36 performance standard. For beryllium, the maximum concentration is I order of magnitude less than the
37 cleanup performance standard. For barium, cadmium, chromium mercury, and nickel, the maximum
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1 concentrations are 2 orders of magnitude less than the cleanup perfoance standard. For silver, the
2 ma inmm concentratimn is 4 orders of magnitde less than the clem p perman standard. These
3 diffiraces are affcindy great that these an no astisi co . related oVe data. The uranium data
4 on Table 5-3 are provided for information purposes only.

5 8.2.2 Semivolatile Organic Analysis and Data

6 Table 8-1 compares the highest method quantitation limit for senivolatile organic in the concrete to the
- 7 permit requirement. The method quantitation limit met the requiremnat to be equal to or less than the value

8 for the cleanup performance standard. Ali seuivolatile organic data met the data validatinu requirnunts
9 for acceptability. The data are useable for the evaluation.

10
11 For soils, the data on Table 5-3 show that the concentration of pentachlorophemol is below the cleanup
12 performance standard. The values for pentachliorophenol are of the same magnitad as the cleanup
13 performance standard. This is not a concern because the pentachlanphend values are also below the
14 method detection limit.

15 8.2.3 Conclusion: Soil

16 Based on the information presented, there are no metals constituents of concern present in the soil above the
17 cleanup performance standards. The semivolatile organic constituent of concern is not present in the soil.

18 8.3 EQUIPMENT AND FIELD BLANK ANALYTICAL RESULTS

19 The analytical data for the concrete and soil sampling equipment blanks are presented on Tables 5-2 and
20 5-3, respectively.
21
22 For all interior (concrete sampling) equipment blanks, the values for arsenic, beryllium, cadmium,
23 chromium, lead, mercury, nickel, and silver are below detection limit values. However, a very low level of
24 barium (0.0025 milligram per kilogram) was detected. There would not be any adverse affects on the data
25 because the barium concentration in the equipment blank is 6 orders of magnitude less than the lowest
26 barium concentration (97.40 milligram per kilogram) in the concrete.
27
28 For all exterior (soil sampling) equipment blanks, the values for the metals (arsenic, barium, beryllium,
29 cadmium, chromium, lead, mercury, nickel, and silver) are below the detection limit values.
30
31 The data from the equipment blanks indicate that there is nothing that would affect the 303-K Storage
32 Facility sampling data or any conclusions drawn from that data.

33 8.4 SUMMARY

34 Based on the evaluation of the analytical data, the following conclusion for the interior can be made.
35
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1 There is lead contamination in the trench inside the 303-K Building.
2
3 - No other metal constults of concern (arsenic, barium, beryllium, cadmium, chromium, nrcury,
4 nickel, and silver) are present above the cleanup performance standards.
5
6 * None of the anion constituents of concern (chloride ion, nitrate ion, nitrite ion) are present above the
7 cleanup performance standard.
8
9 - The semivolatile organic constituent of concern is not present inside the 303-K Building.

10
11 Based on the evaluation of the analytical data, the following conclusion for the soils can be made.
12
13 - None of the metal constituents of concern (arsenic, barium, beryllium, cadmium, chromium, lead,
14 mercury, nickel, and silver) are present in the soils above the cleanup performance standards.
15
16 - None of the anion constituents of concern (chloride ion, nitrate ion, nitrite ion) are present in the soils
17 above the cleanup performance standard.
18
19 - The semivolatile organic constituent of concern is not present in the soils.
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Table 8-1. Comparison Of Method Detection Limit and Method Quantaticm Limit Requirmanets.
Criteria for acceptable data per Permit Condition V. 14.B.g.7:

The MQL must be equal to or less than the cleanup
OR

The MDL must be 10 times below the cleanup level.

For this evaluation, the highest MDL or MQL for any given media and constituent of
concern is used.

Sample Constituent of Met Cleanup MQL 1/10 MDL
Media Concern requirement Level (mg/kg) Cleanup (mg/kg)

(mg/kg) Level

Concrete Arsenic YES 9.18 NA 0.918 0.30
Barium YES 5600 NA 560 0.10
Beryllium YES 1.81 NA 0.181 0.10
Cadmium YES 80 NA 8.0 0.20
Chromium YES 400 NA 40 0.30
Lead YES 250 NA 25 0.20
Mercury YES 24 NA 2.4 0.095
Nickel YES 1600 NA 160 0.90
Silver YES 40 NA 40 0.40
Chloride ion YES 54.12 NA 54.12 0.11
Nitrate ion YES 128000 NA 12800 0.034
Nitrite ion YES 8000 NA 800 0.034
PCP YES 8.33 3.7 0.833 NA

Soil Arsenic YES 9.18 NA 0.918 0.33
Barium YES 5600 NA 560 0.11
Beryllium YES 1.81 NA 0.181 0.11
Cadmium YES 80 NA 8.0 0.22
Chromium YES 400 NA 40 0.34
Lead YES 250 NA 25 0.22
Mercury YES 24 NA 2.4 0.11
Nickel YES 1600 NA 160 1.00
Silver YES 40 NA 40 0.45
PCP YES 8.33 3.7 0.83 NA

MDL = method detection limit
MQL = method quantitation limit
PCP = pentachlorophenol
mg/kg = milligrams per kilograms
NA = not available

7
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9.0 CONCLUSIONS

2 The basic requirement for the clean closure of the 303-K Storage Facility is to have all the constituents of
3 concern below the cleanup perfomanmee standards (Table 1-1).
4
5 The analytical data show that this requirement has been met for the exterior at the 303-K Storage Facility.
6 The soils can be clean closed per the requirements of WAC 173-303-610. Any metals constituents of
7 concern present in the soil are below the cleanup performance standards. No organic constituents of

- 8 concern are present in the soil.
9

10 The analytical data show that this requirement has not been met for the interior of the 303-K Storage
11 Facility. There is lead contamination in the interior trench. No lead contamination was found on the
12 ceiling. Any other metals and all anion constituents of concern present inside are below the cleanup
13 perfbnnance standards.
14
15 The entire 303-K Facility cannot be clean closed without additional work The soil can be clean closed and
16 the 303-K Storage Facility unit boundary can be reduced to the 303-K Building. As a minirmun, the
17 additional work required to reach clean closure will include derntaminating the trech until sample results
18 indicate the lead concentration is below the 250 milligrams per kilogram cleanup performance stadard.
19
20 An additional evaluation beyond this report will be needed to deternine how closure of the interior of the
21 303-K Storage Facility will be achieved.
22
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HNF-2959

APPENDIX B

ECOLOGY SPLIT SAMPLE DATA

19980702.0703

I,1

2

APP B-i



HNP-2959

1
2
3
4
5
6

19980702.0703

Tlis pap inmzially ift blank.
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Paragon Analytics, Incorporated
Sample Number(s) Cross-Reference Table

Paragon OrderNum: 9711092
Client Name: Washington State Dept. of Ecology

Client Project Name:
Client Project Number: 303-K Closure

Client PO Number

Clien
Sampi

S1
S2
S3
58

So
S7
So
So
S10-1 (upper)
S10-2 (lower)
S11-1 (upper)
S11-2 (lower)
S12-1 (upper)
S12-2 (lower)
C-1 (near drain)
C-2 (near door)
C-3 (vent)
S4

Lab Sample I COC Number Matrix Date Time
Is ; Number Co0nted CON F- I

9711092-1 SoN 102997 13:05
9711092-2 So 105W97 11:37
9711092-3 Son 10020 97 12:15
9711092-4 Sol 10/SOW7 1025
9711092-5
9711092-6
9711092-7
9711092-8
9711092-9
9711092-10
9711092-11
9711092-12
9711092-13
9711092-14
9711092-15
9711092-16
9711092-17
9711092-18

Soll

SolSat

Soi
Soil
Sao

SONson
Sold
Solid

SaidSolid
soil

1029197

law
102997
10297
10/30197
10/30197
1013=97
10/30/97
10/J97
10-097
10130V
10ISM7
10/2997

11:25
11:56
11:07
12:10
12:34
10:22
11:20
13:10
13:10
1320
14:50
14:4~
14:30
12:36

Paragon Analytcs Inc. Oa P il: Monday, Nvmbw 10, 19

000003

Page I of 1

I



TOTAL URANIUM ANALYSIS RNSULTS 5UMaY

By Laser-Induced Kinetic Phosphorimetry

Lab Name: Paragon Analytics, Inc. Date Collected: 10/29/97

Client Name: Washington State Dept. of Ecol Date Analyzed : 11/19/97

Client Project ID: Storage Facility

Lab Sample ID series: 97-11-092 Sample Matrix : Soil

Lab Total Uranium Reporting
Client Sample ID Sample ID (ug/g ) Limit Flag

S1 11-092-01 1.29 ± 0.18 0.05
S2 11-092-02 17.3 ± 2.4 0.10
S3 11-092-03 13.8 ± 1.9 0.10
S5 11-092-04 68.3 ± 9.4 0.10
S6 11-092-05 49.3 ± 6.8 0.10
S7 11-092-06 143 ± 20 0.10
S8 11-092-07 10.8 ± 1.5 0.10
S9 11-092-08 28.7 ± 4.0 0.10
S10-1 (upper) 11-092-09 23.3 ± 3.2 0.10
Blank 11-092-Bl 0.15 ± 0.02 0.05
Duplicate 11-092-Di 1.30 ± 0.18 0.05

Reported Uncertainties are the Estimated Total Propagated
Uncertainties (2a).
See PAI SOP 743FC for details of TPU determinations.

FLAGS = J - 'Estimated Value' - result between Method
Detection Limit and Reporting Limit.

U - 'Not Detected' - result less than Method
Detection Limit.

Remarks:

Sample 97-11-092-Dl is a duplicate of 97-11-092-01.

5100

000004

p1

p



TOTAL URMIUM ALYBIS RESULTI SUMMaY

By Laser-Induced Kinetic Phosphorimetry

Lab Name: Paragon Analytics, Inc. Date Collected: 10/30/97

Client Name: Washington State Dept. of Ecol Date Analyzed : 11/19/97

Client Project ID: Storage Facility

Lab Sample ID Series: 97-11-092 Sample Matrix : Soil

Lab Total Uranium Reporting
Client Sample ID Sample ID (ug/g ) Limit Flag

S10-2 (lower) 11-092-10 7.8 ± 1.1 0.09
S11-1 (upper) 11-092-11 66.2 ± 9.1 0.23
S11-2 (lower) 11-092-12 29.9 ± 4.2 0.10
S12-1 (upper) 11-092-13 29.7 1 4.1 0.09
S12-2 (lower) 11-092-14 16.6 1 2.3 0.10
C-1 (near drain) 11-092-15 3071 ± 420 0.97
C-2 (near door) 11-092-16 915 ± 130 0.50
C-3 (vent) 11-092-17 3.67 ± 0.50 0.10
S4 11-092-18 517 ± 71 0.10
Duplicate 11-092-D2 7.9 ± 1.1 0.10

Reported Uncertainties are the Estimated Total Propagated
Uncertainties (2a).
See PAI SOP 743FC for details of TPU determinations.

FLAGS = J - 'Estimated Value' - result between Method
Detection Limit and Reporting Limit.

U - 'Not Detected' - result less than Method
Detection Limit.

Remarks:

Sample 97-11-092-D2 is a duplicate of 97-11-092-10.

D0/

000005



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: PARAGONANALYTICS. Contract:

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA

Matrix (soil/water): SOIL

Level (low/med):

k Solids:

LOW

Lab Sample ID: 89711092-3

Date Received: 11/07/97

90.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte [ConcentrationIC

Aluminum
Antimony_
Arsenic
Barium
Beryl lui
Cadmium
Calcium-
Chromium
Cobalt___
Copper
Iron-
Lead
Magnesium
Manganese
Mercury_
Nickel
Potassium
Selenium-
Silver
Sodium
ThalliUm
Vanadium-
Zinc-

7530
2.2
1.9

81.7
0.57

1.1
13100

7.2
15.3
43.3

31100
16.3
7570

618
0.04
27.9

867
1.3
1.1
485
2.2

46.6
175

o M

___N_ P-P
N ___P~

P-
P-
P-

_N*_ P
_E_ PN ___P

* P
P__-N_ P-

P_

AV
N P

P-
P-
P-
P
P-
P-

___ ___ P

Color Before:

Color After:

BROWN

TAN

Clarity Before: N/A___

Clarity After: CLEAR

Texture:

Artifacts:

Comments:

FORM I - IN

01M 14

S3

2

MEDIUM

p
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U.S. EPA - CLAP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: PARAGONANALYTICS. Contract:

EPA SAMPLE NO.

___5
Lab Code: NA Came No.: SAS No.: SDG No.: RCRA_

Matrix (soil/water): SOIL.

Level (low/ned):

i Solids:

. .LOW

Lab Sample ID: S9711092-4

Date Received: 11/07/97

91.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum-
Antimony_
Arsenic__
Barium
BerylilS
Cadmium
calcium__
ChromiuF"
Cobalt_
Copper-
Iron
Lead__
Magnesirum
Manganese
Mercury__
Nickel
PotassfiE
Selenium-
Silver_
Sodium-
Thalli 
Vanadium-
Zinc_

Concentration ic

GO660
2.2
2.4
109
.55

1.1
11 00

11.2
9.4
5.8

21300
18.0
3630
* 300
0.04
149

1100
1.1
1.1
135
2.2

49.1
83.4

Color Before:

Color After:

BROWN

TAN

Clarity Before: N/A___

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORK I - IN

00001 5

Q

N

-N*
E_

N _

*

N

U

U
U

U

U
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N

P~P
P
P
P
P
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P
P
P
P
P
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P-
P
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P

MEDIUM
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab .Name: PARAGONANALYTICS, Contract:

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA

Matrix (soil/water): SOIL.

Level (low/med):

% Solids:

LOW

Lab Sample ID: 89711092-8

Date Received: 11/07/97

94..8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:

Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

BROWN

TAN

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium_
Calcium
chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel
Potassiu m
Selenium
Silver
Sodium-
Thallium
Vanadium
Zinc-

Concentration C

4870
2.1 U'
1.7 _

63.8 _
0.53
0.53 U
4050 _

8.6 _
8.4

19.6
17100 _

6.7
3520

249 _

0.04 U
9.5
702

0.67 ~
1.1 U
144
1.1 U

37.0
55.8

Q -

N

N*_
E_ _

N_

N

M

P
P
P_
P-
P-
P_
P
P-
P_
P-
P-
P_
AV
P-
P
P-
P~-
P-
P
P-
P-

Clarity Before: N/A _

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I - IN
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71

MEDIUM



Lab Name: PARAGONANALYTI

U.S. EPA - CLP

1 EPA S
INORGANIC ANALYSES DATA SHEET

CS _ Contract: 1 910-1

MPLE NO.

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA

Matrix (soil/water): SOIL_

Level (low/med):

* Solids:

LOW

Lab Sample ID: S9711092-9

Date Received: 11/07/97

95.1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

AluxinUE_
Antimony_
Arsenic
Barium
BeryllTfi
Cadmium
Calcium
Chromiu_
Cobalt_
Copper_
Iron
Lead_
Magnesium
Manganese
Mercury__
Nickel
PotassThi
Selenium-
Silver
Sodium
Thallium_
Vanadium-
Zinc

V - I - I

ConcentrationI C

4750
2.1
2.0

. S
0.53
0.53
4120

8.2
8.5

18.0
17400

-8.0
3450

241
0.04
10.0

657
0 .67

1.1
122
1.1

36.9
95.3

Color Before:

Color After:

BROWN

TAN

Clarity Before: N/A _

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:
FULLCLIENTSAMPLE_IDISS10-1_ (UPPER) .

FORM I - IN

009017
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N
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*
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M

V
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P_
P_
P
P_
P_
P_
P_

P_
P_
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P_
PA
P
PP-
P ~
P-

U
U

MEDIUM



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: PARAGONANALYTICS Contract:

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA_

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

Lab Sample ID: S9711092-10

Date Received: 11/07/97

92.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte

7429-90-5 Aluminum
7440-36-0 Antimony_
7440-38-2 Arsenic_
7440-39-3 Barium
7440-41-7 Berylli
7440-43-9 Cadmium_
7440-70-2 Calcium-
7440-47-3 Chromium
7440-48-4 Cobalt
7440-50-8 Copper__
7439-89-6 Iron
7439-92-1 Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury__
7440-02-0 Nickel
7440-09-7 Potassfid
7782-49-2 Selenium_
7440-22-4 Silver_
7440-23-5 Sodium-
7440-28-0 Thallium_
7440-62-2 Vanadium_
7440-66-6 Zinc

Concentration

6970
2.2
2.5

76.8
0.54
1.1

6030
9.1

10.5
12.9

23100
6.0

4190
325

0.04
10.6
1160

1.1
1.1
109
2.2

49.5
46.2

Color Before:

Color After:

BROWN Clarity Before: N/A__

Clarity After: CLEAR_TAN

Texture:

Artifacts:

Comments:
FULLCLIENTSAMPLEIDISS10-2_(LOWER).

FORM I - IN
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: PARAGONANALYTICS Contract:

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA_

Matrix (soil/water): SOIL_

Level (low/mad):

% Solids:

LOW

Lab Sample ID: S9711092-15

Date Received: 11/07/97

85.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAB No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum-
Antimony
Arsenic
Barium
BeryllUi
Cadmium
Calcium
Chromium
Cobalt_
Copper
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel
PotassTuii
Selenium
Silver
Sodium
Thallius
Vanadium7
Zinc

ConcentrationIC

7890
2.4
3.6
277

W.777
2.8

107 00
38.4

8.7
55.6

21300
426

3870
259

0.77
19.8
1160
0.86

1.7
1690

1.2
84.2

253

Color Before:

Color After:

BROWN

TAN

Clarity Before: N/A _

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:
FULLCLIENTSAMPLEIDISC-1_(NEARDRAIN).
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: PARAGONANALYTICS Contract:

Lab Code: NA Case No.: SAS No.: SDG No.: RCRA

Matrix (soil/water): SOIL_

Level (low/mod):

V Solids:

LOW

Lab Sample ID: S9711092-18

Date Received: 11/07/97

96.1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23 -5
7440-28-0
7440-62-2
7440-66-6

Analyte - concentration

Aluminum
Antimony
Arsenic-
Barium
Berylluif
Cadmium
Calcium-
Chromium
Cobalt
Copper_
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel
Potassufih
Selenium
Silver
Sodium
Thallium
Vanadium-
Zinc

5670
2.1
3.5

-;99.3
0.52'

1.0
6500
12.7
10.1
52.4

22600
27.5
3640

304
0.04
15.0

955
1.0
1.0
127
2.1

43.8
75.5

Color Before:

Color After:

BROWN Clarity Before: N/A___

Clarity After: CLEAR_TAN

Texture:

Artifacts:
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc. ____________
Client Name: Washington State Department of Ecology 61
Client Project ID: RCRA Cloue of 303-K Storage Facility

Date Collected:
Date Extracte:
Date Analyzed:

Lab Sample ID: 9711092-1

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 6.2 %
Results based on dry weight

10/29/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 ml.
Dilution Factor: 1

Reporting
Analyte onc (O Limit (ug/kg)

Aroclor 1016 ND 36
Aroclor 1221 ND 11
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1248 ND 36
Aroclor 1254 ND 36
Aroclor 1260 ND 36

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 86 47- 137
Decachlorobiphenyl 94 34 - 129
ND = Not Detected at or above client requested reporting limit.

nong;0



AROCLORS
Method 8081

Sample ID
Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology
Client Project ID: RCRA Clo of 303-K Storage Facility

Lab Sample ID: 9711092-2

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 4.3 %
Results based on dry weight

82

Date Collected:
Date Extracted:
Date Analyzed:

10/29/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10mL
Dilution Factor: 5

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 170
AroclQr 1221 NO 350
Aroclor 1232 ND 170
Aroclor 1242 ND 170
Aroclor 1248 RD 170
Aroclor 1254 $70 170
Aroclor 1260 ND 170

SURROGATE RECOVERY

P
nonocl

p1

'V

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 79 47- 137
Decachlorobiphenyl 81 34 - 129
ND = Not Detected at or above client requested reporting limit.

I



AROCLORS
Method 3081

Lab Name: Paragon Analytics. Inc.
Client Name: Washington State Depument of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-3

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 9.1 %
Results based on dry weight

Sample ID

$3

Date Collected:
Date Extracted:
Date Analyzed:

10/29/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 2

Reporting
Analyte Conc (ug/ Limit (ug/kg)

Aroclor 1016 ND 73
Aroclor 1221 ND 150
Aroclor 1232 ND 73
Aroclor 1242 ND 73
Aroclor 1248 ND 73
Aroclor 1254 250 73
Aroclor 1260 NO 73

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 88 47 - 137
Decachlorobiphenyl 88 34- 129
ND = Not Detected at or above client requested reporting limit.

000012



AROCLORS
Method 8081

Sample ID
Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology SO
Client Project ID: RCRA Closue of 303-K Storage Facility

Date Collected:
Date Extracted:
Date Analyzed:

Lab Sample ID: 97110924

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 9 %
Results based on dry weight

10/30/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 1

Reporting
Analyte Con (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 37
Aroclor 1221 ND 73
Aroclor 1232 ND 37
Aroclor 1242 ND 37
Aroclor 1248 ND 37
Aroclor 1254 160 37
Aroclor 1260 85 37

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2.4,5,6-Tetrachloro-m-xylene 75 47 - 137
Decachlorobiphenyl 93 34 - 129
ND = Not Detected at or above client requested reporting limit.

2
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Departmem of Ecology
Client Project ID: RCRA Closue of303-K Storage Facility

Lab Sample ID: 9711092-5

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 6.9 %
Results based on dry weight

Sample ID

86

Date Collected:
Date Extracts&
Date Analyzed:

10/29/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 1

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 36
Aroclor 1221 ND 72
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1243 ND 36
Aroclor 1254 ND 36
Aroclor 1260 ND 36

SURROGATE RECOVERY

-00014

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 96 47 - 137
Decachlorobiphenyl 102 34- 129
ND = Not Detected at or above client requested reporting limit.



AROCLORS
Method 3081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Deparnnment of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-6

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 6.4 %
Results based on dry weight

Sample ID

67

Date Collected:
Date Extracted:
Date Analyzed:

10/29/97
11/12/97
11/13/97

Sample Weight: 3 0 g
Final Volume: 10 ml,
Dilution Factor: 1

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 36
Aroclor 1221 ND 71
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1248 ND 36
Aroclor 1254 100 36
Aroclor 1260 76 36

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 92 47 - 137
Decachlorobiphenyl 97 34 - 129
ND = Not Detected at or above client requested reporting limit.

7
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washingtn Saw Department of Ecology
Client Project ID: RCRA Close of 303-K Storage Facility

Lab Sample ID: 9711092-7

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 5.3 %
Results based on dry weight

Sample ID

aI

Date Collected:
Date Extracted:
Date Analyzed:-

10/30/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor 1

Reporting
Analyte Conc Limit (ug/kg)

Aroclor 1016 ND 35
Aroclor 1221 ND 70
Aroclor 1232 ND 35
Aroclor 1242 ND 35
Aroclor 1248 ND 3$
Aroclor 1254 ND 33
Aroclor 1260 ND 35

SURROGATE RECOVERY

Analyte % Recovery I% Rec Limits

2 ,4,5,6-Tetrachloro-m-xylenc 96 47 - 137
Decachlorobiphenyl 96. 34- 129
ND = Not Detected at or above client requested reporting limit.

00016



AROCLORS
Method 8091

Lab Name: Paragon Analytics. Inc.
Client Name: Washington State Departmnent of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-8

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 5.2 %
Results based on dry weight

Sample ID

69

Date Collected:
Date Extracted:
Date Analyzed:

10/29/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 1

Reporting
Analyte Cone (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 35
Aroclor 1221 ND 70
Aroclor 1232 ND 35
Aroclor 1242 ND 35
Aroclor 1248 ND 35
Aroclor 1254 81 35
Aroclor 1260 ND 35

SURROGATE RECOVERY

7'

1)0001 7

I->

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 91 47- 137
Decachlorobiphenyl 89 34- 129
ND = Not Detected at or above client requested reporting limit.



AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology
Client Project ID: RCRA Closae of 303-K Stoge Facility

Lab Sample ID: 9711092-9

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 4.9 %
Results based on dry weight

Sample ID

818-1 (upper)

Date Collected: 10/29/97
Date Extrmcte& 11/12/97
Date Analyzed: 11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: I

Reporting
Analyte Conc (us/kg) Limit (g)

Aroclor 1016 ND 35
Aroclor 1221 ND 70
Aroclor 1232 ND 35
Aroclor 1242 35
Aroclor 1248 ND 35
Aroclor 1254 79 35
Aroclor 1260 ND 35

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 89 47- 137
Decachlorobiphenyl 87 34-129
ND = Not Detected at or above client requested reporting limit.

no0 018



AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-10

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 7.8 %
Results based on dry weight

Sample ID

810-2 (lower)

Date Collected: 10/30/97
DateExtracted: 11/12/97
Date Analyzed: 11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: I

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 36
Aroclor 1221 ND 72
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1248 ND 36
Aroclor 1254 ND 36
Aroclor 1260 ND 36

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 93 47- 137
Decachlorobiphenyl 93 34 - 129
ND = Not Detected at or above client requested reporting limit.

(N
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-11

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 6.7 %
Results based on dry weight

Sample ID

511-14(spr

Date Collected: 10/30/97
DateExtracted 11/12/97
Date Analyzed: 11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor 5

Reporting
Analyte Ck)Limit(/

Aroclor 1016 ND 180
Aroclor 1221 ND 360
Aroclor 1232 ND 180
Aroclor 1242 ND 10
Aroclor 1248 ND 180
Aroclor 1254 670 130
Aroclor 1260 ND 180

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 86 47 - 137
Decachlorobiphenyl 91 34- 129
ND = Not Detected at or above client requested reporting limit.
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of-Ecology
Client Project ID: RCRA Closi of 303-K Storage Facility

Lab Sample ID: 9711092-12

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 9.9 %
Results based on dry weight

Sample ID

s11-2 (lower)

Date Collected: 10/30/97
Date Extracted: 11/12/97
Date Analyzed: 11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: I

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 37
Aroclor 1221 ND 74
Aroclor 1232 ND 37
Aroclor 1242 ND 37
Aroclor 1248 ND 37
Aroclor 1254 69 37
Aroclor 1260 ND 37

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 93 47- 137
Decachlorobiphenyl 89 34 - 129
ND - Not Detected at or above client requested reporting limit.

7
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AROCLORS
Method 8031

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Department of Ecology
Client Project ID: RCRA Closse of 303-K Storage Facility

Lab Sample ID: 9711092-13

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 6.8 %
Results based on dry weight

Sample ID

821(Uppe)

Date Collected:
Date Extracted:
Date Analyzed:

10/30/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor 1

Reporting
Analyte Cone (ug/) Limit (u )

Aroclor 1016 ND 36
Aroclor 1221 ND 72
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1248 ND 36
Aroclor 1254 190 36
Aroclor 1260 39 36

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 91 47 - 137
Decachlorobiphenyl 91 34- 129
ND -Not Detected at or above client requested reporting limit.
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AROCLORS
Method 8081

Lab Name: Paragon Analytics, Inc.
Client Nane: Waahingtoc State Deparnent of Ecology
Client Project D: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-14

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moisture: 6.4 %
Results based on dry weight

Sample ID

812-2 (lower)

Date Collected:
Date Extracted:
Date Analyzed:

10/30/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10mL
Dilution Factor: 1

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 36
Aroclor 1221 ND 71
Aroclor 1232 ND 36
Aroclor 1242 ND 36
Aroclor 1243 ND 36
Aroclor 1254 ND 36
Aroclor 1260 ND 36

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 97 47- 137
Decachlorobiphenyl 101 34- 129
ND = Not Detected at or above client requested reporting limit.

2>
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AROCLORS
Method S081

Lab Name: Paragon Analytics, Inc.
Client Name: Washington Sate Departmant of Ecology
Client Project ID: RCRA Closue of 303-K Storage Facility

Lab Sample ID: 9711092-15

Sample Matrix: Soil
Cleanup: Sulfuric Acid
% Moixturc: 15 %
Results based on dry weight

Sample ID

Cal (near drain)

Date Collected:
Date Extracted:
Date Analyzed:

10/30/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 10

Reporting
Analyte Conc (U/g) Limit (ug/k)

Aroclor 1016 ND 390
Arodlor 1221 ND 780
Aroclor 1232 ND J90
Aroclor 1242 ND 390
Aroclr' 1248 ND 390
Aroclor 1254 1,200 390
Aroclor 1260 ND 390

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 76 47- 137
Decachlorobiphenyl 66 34- 129
ND = Not Detected at or above client requested reporting limit.
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AROCLORS
Method 8081

Sample ID
Lab Name: Paragon Analytics, Inc.
Client Name: Waahingtaa State Department of Ecology C-2 (na door)
Client Project ID: RCRA Closue of 303-K Storage Facility

Date
Date
Date

Lab Sample ID: 9711092-16

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 6.8 %
Results based on dry weight

Collected: 10/30/97
Extracted: 11/12/97
Analyzed: 11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 50

Reporting
Analyte Limit (ug/kg)

Aroclor 1016 ND 1,800
Aroclor 1221 ND 3,60
Aroclor 1232 ND 1,800
Aroclor 1242 ND 1,100
Aroclor 1248 ND 1,800
Aroclor 1254 4,700 1,800
Aroclor 1260 ND 1,800

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6-Tetrachloro-m-xylene 1 47 -137
Decachlorobiphenyl 1 34 -129
ND = Not Detected at or above client requested reporting limit.
I = Surrogate recovery not reported due to sample dilution.
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AROCLORS
Melhod 8031

Lab Name: Paragon Analytics, Inc.
Client Name: Washington State Deponment of Ecology
Client Project ID: RCRA Close of 303-K Storage Facility

Lab Sample ID: 9711092-17

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 1.5 %
Results based on dry weight

Sample ID

C4 (vent)

Date
Date
Date

Collected:
Extracted:
Analyzed:

10/30/97
11/12/97
11/14/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: 10

Reporting
Analyte Conc (ug/kg) Limit (Wag/kg)

Aroclor 1016 ND 340
Aroclor 1221 ND 680
Aroclor 1232 ND 340
Aroclor 1242 ND 340
Aroclor 1248 ND 340
Aroclor 1254 650 340
Aroclor 1260 ND 340

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4,5,6Tetrachloro-m-xylene 61 47- 137
Decachlorobiphenyl 42 34- 129
ND = Not Detected at or above client requested reporting limit.

000 0 2 6



AROCLORS
Method 8081

Lab Name: Pargon Analytics, Inc.
Client Name: Washington State Department of Ecology j
Client Project ID: RCRA Cla of 303-K Storage Facility

Lab Sample ID: 9711092-18

Sample Matrix: Soil
Cleanup: Sulfuric Acid
%Moisture: 3.9 %
Results based on dry weight

Sample ID

S4

Date Collected:
Date Extracted:
Date Analyzed:

10/29/97
11/12/97
11/13/97

Sample Weight: 30 g
Final Volume: 10 mL
Dilution Factor: I

Reporting
Analyte Conc (ug/kg) Limit (ug/kg)

Aroclor 1016 ND 35
Aroclor 1221 ND 69
Aroclor 1232 ND 35
Aroclor 1242 ND 35
Aroclor 1242 ND 35
Aroclor 1254 160 35
Aroclor 1260 120 35

SURROGATE RECOVERY

Analyte % Recovery % Rec Limits

2,4 ,5,6-Tetrachloro-m-xylene 95 47- 137
Decachlorobiphenyl 101 34- 129
ND = Not Detected at or above client requested reporting limit.

711
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Semi-volatle Organics by GCIMS
Meihod SW3270

Lab Nam: Paan Anelytis, Inc.
Wok Ordr wamer 9711092

Chat Na: WNngtOn Stats Dept of Ecol

CUSPPS 1C: IWRA Cbsml# of 303-K > spuw 'an: Tumesy, Nov~mby 16. 1907

PAW , 3 somple m g Dots Coesot 2& 07 Sample Allqot: 30

9 g- % muian Si. Dgts nnmW : 11-Nov47 FinM Volume: 1
Clhnup MAlgd: NONE DIO Anaas*i 14-Nov-7 DUhLon: 2

RApen 3mbh DRY WEPJT P"p Sate vi 1062

006,0-2 ,-CUSTROTOLUENE 730' ugoI 7301 U

20-g6-a ACEMAPHTHYLENE 7301 ug"g 730 I U

99-0-2 34ROANIIUNE 3700! ug"lvg 3700 I U

83-329 ACE&P94THENE 730! ugkg 730 U

51-28-5 2,4-OETROPHENOL 3700 Ugig 3700 i U

100-02-7 44IThOPHENCL 3700 ugkg 3700 U

1324W9 0IGNZOFURAN 730' ugftq 730 I U

121-44-2 2.4-0WThOTOLUENE 730: ugkg 730 U

8446-2 DIETHYL PHTHALATE 730 1 ugkg 730 U

873-7 PLUORINE 730j ugikg 730 U

7005-72-3 4-C PHEIEYIL PHENYL ETHER 7301 ugkg 730 U

100-014 4-.WTROAMIUNE 3700 ugkg 3700 U

103-33-3 AZOSENZENE 730 ugg 7301 U

534-52-1 4,6-UTRO-2-METhYLPHENOL 3700 ugkg 3700 U

86-30.6 N-NMTOSOWIPHENYAMP4E 730i ugng 7301 U

101-55-3 44ROS0PHENYL PHENYL ETHER 7W ugeks 730 i U
118-74-1 HEJACHLOROBENZENE 7W', ugkg 730 1 U

87-86-5 PENTACHLOROPHENOL 3700 ugflk 3700 1 U

85-01-8 PHENANTHRENE 730 uglkg 730 U
120-12-7 ANTHRACENE 730 ugkg 7301 U
86-74-8 CARIAZOLE 730 ugkg 730 U
84-74-2 DI-N-UTYL PHTKALATE 82 ugkg 730 1 J.B
206-44-0 FLUORANTHENE 730 ug"kg 730 U

129-00-0 PYIENE 730 ug0kg 730 U

85-68-7 BUTYL BEZYL PHTHALATE 730 u914 730 U
56-55-3 BENZO0NANTHRACENE 730 ugAkg 730 U
91-94-1 3.3-DCHLOROBENZIDINE 3700. ugkg 3700 U
218-01-9 CHRYUE 730 uglg 73_ U

117-81-7 Bl8(4THYHEXYLPfTHALATE 80' ugAg 7l J

11740 DI-NOCTYL PHTdALATE 730 ugkg 730 U
205-9W-2 BENZO(B.K)FLUORANTHENE 730 ugfkg 730 1 U
50-32-8 BENZO(A)PVMNE 730' ugg 730 1 u
193-39-5 INDEWO(1 .ta.CD)PYREE no uA k 73o u
53-70-3 OhNBZO(AHANMTHRACENE 730 ugfg I 730 U
191-24-2 BENZOGH,)PERYLENE 730 ugAg 730 1 U



Semi-volatile Organics by GCIMS
Mehd SWCTO

Lab Name: Paagn Aalytcs, In.
Wak Orda Numbr: 9711062

COeM Name: WasNA0on Stae Dept of ECLa

Clleue . MCM Clas= of 303-K > ftepaSd en: Tusm y. Nvefe.br 18. 1997

0pissm: 83

Lab ID: 711062-3 S o m p p l : DA Y e
% waftome: 9.1

CWenMR ed JW40 ONE
Plepoit Owlsa: DRY VWXGN7

Df Coanteld: 29-O-7
Do Unb at i1-NW97
COWm Anabad: 1444wm47

Pup Mash: .vli102

Sunpb ANquot:
Final V.1mm:

DlVen:

Surrogate Recovery

CASNO Surrogate Analyt. ftesult inSo Spie Pes Control
Amt -iP00 U5",1

118-79- 2.4,6-WIROMOPENOL 1720 ugig 2500 69 19-113

3214a0-8 2-LUOROWHENYL 1030 ug 1670 62 30-105

367-12-4 2-FLUOR ENOl. 1450 uD" 25M 5 25- 100

41654-10 NIThOENZENE-D0 941 ugAtg Io 50 31 - 108

13127-88-3 PHENOL-D5 1630 ugft 250 65 24-104

1718-1-0 TERPHENYL-014 1550 ugg 1670 93 18-112

U - Less than the Repoyting LIit

000014
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1
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Semi-voiatile Organics by GCIMS
Mtd SW2O

Lab None:

Work Order UobaR:
Clint Hm s:

Camurwirni U:

Pargon Analytics, Inc.
6711092

Washington Stab Dept of Ecol

1441A CliM of 303-K > p led 'an: Tuesday, Nanfler 18, 1997

Feld 0: SO 65
I.bLt 97110111-4 %O Mfia:

C upSOSe:
tpOrl ESea:

Sad
9
NONE
DRY OWEIGH7

Doe Colladud: 30-OS-07
D I 11-Nov-97
DMIA ynAtlid: 14-N-7

Pap - Sh W11092

Semple Aliquft
Pinal Volume:

Malen:

CASNO Target Analyts Remt Units Reporting I est Rst
II U It Qudbtr F ont

110-86-1 PYRIDINE 730 to"6g 730 U

62-7-9 N-UrrrOOOOnTHYLAMINE 730 k 730 U

62-3- AILINE 1800. upk 1800 U
1095-2 PHENOL 730 uglkg 730 U
111.44-4 Bu4a(2-CLOROETHYL)ETHER 730; uglkg 730 u

95-57-8 2-CHLOROPHENOL 730i ugf 730 U

541-73-1 1,3-0ICHLOROBENZENE 730! L4Ck 7301 U

106-46-7 1,4-OICHLOROSENZENE 730: ugkg 730 1 U

9540-1 1,2-DdCHLOROUNZENE 730n LIOki 730 u

1100-51-6 BENZYLALCO40L 730, ugfkg 730 U

108-60-1 BIS(2-CHLOROISOPROPYL)ETHER 730 ugkg 730 U

95-48-7 2-METHYLPHENOL 730 ugkg 730 U
621-64-7 N-NnTROSO-lI-N-PROPYLAMINE 730 ugkg 730 U
106-44-5 4-METhYLPHENOL 730' ug/kg 730 U

67-72-1 HEXACHLOROETHANE 730 ugikg 730 U

98-95-3 NITROBENZENE 730 ugikg 730 i U
78-59-1 ISOPHORONE 730 uWkg 730 1 U
88-75-5 2-NITROPHENOL 730 ugkg 730 U
105-67-9 2,4-4METHYLPHENOL 730 ugkg 730 U

111-91-1 BIS(2-CHLOROETHOXY)METHANE 730 ugkg 730 U
120-83-2 2.4-DICHLOROPHENOL 730 ugkg 7301 U

65-85-0 BEHZOIC ACID 3700 ugfkg 3700 U
120-82-1 1,2.4-TRICHLOROBENZENE

91-20-3 NAPHThALENE

106-47-8 4-CHLOROANILINE

87.8-3 HEXACHLOROBUTADIENE

59-50-7 4-CHLORO-3-METHYLPHENOL

91-57-6 2-METHYLNAPNTHALENE

77-47.4 HEXACHLOROCYCLOPENTADIENE

88-06-2 2,4.6-TRICHLOROPHENOL

95-95-4 2.45-TRICHLOROPHENOL

91-58-7 2-CHLORONAPHTHALENE

88-74-4 2-NITROANILINE

131-11-3 DIMEThYL PHTHALATE

730 ug/kg

730' ug"kg
1800

730'

730'

730

730'

730

730

730:

3700'

730

ugkg
uwAg
ugkg
uwkg

ug/kg

ugAg

ugikg

ug/kg
ug/kg

730 U

730 U

1800 U

7301 U

7301 U

730 U

730t U

730 U

730 U

730 1 U
3700 1 U

730 1 U

0 OQO 15
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Semi-volatII. Organic. by GC/MS
Matwd MwO

Lob Nmn:

Work Ordwer NMr
CNb N"n:

cueRsdti C:

P-rsW Analytos, Inc.
9711062
Washgon State Dept. of Ecol

AM Clcwen of 303-K > inepmted on: Tusedy. Novembue 18. 197

Rid 0: 95
LSbID: 971102-4

sJmphs MatU sood
% mishiw 9

C pMm kew: NONE
Aspi na: DRY WEirHT

DCSAndSy:
pp 3k:

30047
i1-A-7
1440-r7
evi10=2

S-omsie ANCwt
Pin Vemmu:

Duotion:

606-20-2 2,-OSTROTOLUENE 730' Us" 73D o u

206-6 ACENAPHTHYLENE 730 ugpg 730! U

99-09-2 3-4ThAGMINE 37901 U119 37W: u

83-32 AO ENE 730 ugl 7 U

51-28-5 t4-4INuWHoENOL 3700 ug" 370 U

I00-02-7 4-NIThROPNOL 3700 ugIkt 3700 U

132-64- DUMSOIURAN 730' ug 730 u
121-14-2 2,45MSTMOTOLUENE 7301 ug'g 70 U

84-66-2 OflEHYLPHTLAATE 730! Ueg 7w1 u
8673-7 FLUORM 7301 uptg 730 U

7006-72-3 4-CtOROPHSYL PHENYL ETHER 7301 ugrkn 7u

00-01- 44TROANLhE 3700 ug& 37001 U

103-33-3 AXCMWNE 730; uglkg 7w u

534-52-1 4,6.0MRTO-2-METHYLPHENOL 3700i ugikg 370 U
86-30-6 N-MTRO8OP1ENYLAMINE 7301 ugkQ 730 U

101-55-3 4-UKOMOP4EHYL PHENYL ETHER 7301 ugvg 730 U

118-74.1 HEXACHLOBOOENZENE 730 ugfkg 730 U

87-86-5 PENTACHLOROPMENOL 3700 ug/kg 3700 U

85-01-8 PHENANTHRENE 730 ug/kg 730! U

120-12-7 ANTHRACENE 730. ugkg 730 1 U

86-74-8 CARSAZOLE 7301 ugkg 730 U
84-74-2 D144-UYIL PHThALATE 730 UQALQ 730 U
208-44-0 FLUORANTHENE 730 ugfkg 730 j U
129-00-0 PYRENE 730 ug/kg 730 U
85-68-7 BITYL BIZYL PHTHALATE 730 ugekg 730 U
56-55-3 9ENZOA ANTHRACENE 730; ug/kg 730 U
91-94-1 3,-OICHLOROBENZIDINE 3700' ugfkg 3700 U
218-01-9 CHRYSENE 730: ugkg 7301 U
117-81-7 BIS(2-ETHYLEXYL)PHTHALATE 130 ugLkg 730 J
117-84-0 DI-#6OC1YL PHTHALATE 730 ugfkg 730 U
205-99-2 BENZO(CQFLUORANThENE 73 ugkgt 730

50-32-8 BENZ0(APYRENE 730 ugg 7301 U
193-39-5 INDOS4(I2.3-CD)PYRENE 7301 ughhg 73 U

53-70-3 DISUZO(A.H)ANTHRACENE 730 uWgg - 730 U

191-24-2 BENZO(G.HJ)PERYLENE 7301 ugkg 730 U
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Semi-volath Organic. by GCMS
MOdid swuOM

Lob Na: Paagn Anmlytcs. Inc.

aierkOrdrNuber: 9711092

Cites Nan: WS*in-Wrc SMw Dept of EcOl

cm~la j W. -RoA c ew. of 303-K > Rpf 'n: Tusday, Novftw 18. 1997

FetD so I1
Lof $711082-5

- 1 lw
%Mmie: 6.9 

CkMwS M NONE
- me DRY VAIGfl

Do fl
Dft t
DOf AnyS:

Pin fl:

114v-47
144eIlt-
swi1m2

Sauple ANgus
Fins Vom:

OULAWo:

CASNO Target ANalyte ReMit URNS pa g Remi8t 1suft
Lfl QuIbt Possnoe

1104-- PYARNME 720 ug49 70 I U

62-75- N4TROSOOETHYLAMINE 720 u" 720 U

52-53-3 ANEN law ugAW lo u
10-9-2 PHENOL 720 ug4 720 U

11144.4 BISPl-C*ILOROETfYL)ETHER 720 ugA0g 720 U
95-574 2-CLOOPHENOL 720 Us" 720 U

541-73-1 1,3-E 720 ugig 720 u
106-40-7 1,4.XCHLOROrENZrNE 720 ug"g 720 1 U

96-50-1 1.2-MOILOROBENZENE 720 ugg 721 U

100-414 BEPUYLALCOHOL 720 ug" 7201 U

10840-1 918(2-4LOROISOPROPYL)EThER 720 ugvg 7201 U
95-48-7 2-LIETNYLPHENOL 720 ugu 72 j U

621-64-7 N-NIThO-604.-PROPYLAMINE 720 ughg 7201 U

10-44-5 4-MbtMYLPHENOL 720 ugg 7201 U

67-72-1 KEXACLOROETHANE 720 ug"g 720 U

98-95-3 NTROENIIZENE 720 ugAg 720 U

78-59-1 ISOPHOMONE 720 ugtg 7201 U
88-75-5 2-NITROPHENOL 720 ugg 720 I U

105-67-9 2.4-IETHYLPHENOL 720 uglg 7201 U
111-91-1 BI8(2-CHILOROETHOXY)METHAME 720 ugikg 7201 u
120-83-2 2,4OICHLOROPMENOL 720 ugtbg 720 U
65-85-0 SENZO4CACIO 3600 Ug1g 300 U
12042-1 1.2.4TRICHLOROBENZENE 720 ughg 720 u
91-20-3 NAPHTHALENE 720 ugig 720 U
106-47-8 4-CHLOROANIUNE 1800 ug&g iu
87-68-3 EXACHLORO6UTADIERE 720 ugug 72. u
69-50-7 4-CHLORO--METNYLPMENOL 720 ugk 72D U
91-57-6 2-4MThYLNAPHTHALINE 720 ug&g 720 U
77-47-4 HEXACHLOROCYCLOPENTADIENE 720 ug"g 720 U
88-06-2 2.4.6-TRMILOROPHENOL 720 ugfg 720 U
95-95-4 2,4-TRICHLOROPMENOL 720 ug"ig 720 U
91-58-7 2-CHLORONAPKTHALEE 720 ug/g - 720 U
88-74-4 2-NITROAMtINE 3600 ug&g 3600 U
131-11-3 DIMETHYL PHTHALATE 720 ugf7g 720 U
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Semi-volatfle Organic. by GCIMS
.ed MOM

Lab Naine:
we, order SmMAW:

CdMSn Na:
cue pspiss t

Pamg' Anslyuca, Inc.
97110M2
Wmhmgon Slate DePt. of Ecol

AM Clasee of 303-K' tpofli on: Tuesday. Novontar 18, 1997

PLod ID: 9 - a -d -- -aW
% Uam t 6.9

. Cissnup MAfmi: NONE
Repotd eSms: DRY VWIGKT

Cae CabSo:
Dma marasok.
Doe Amalymm:

ftsp ma

20-U-97
11-Nw-97
14-Nov4-7
sv11092

SmpA Nu.:
Ping Volmos:

Wiuhaon:

608-20-2

.04W-2

83-2-9
51-28-5
100-02-7
132-64-9

124-14-2

8446.2

80-73-7
7005-72-3
100-01-8

103-33-3
534-52-1

2,0603OTOLUEE

ACENAPHUWENE

ACENAPHTHENE

2,4-40ilMOPHENOL

4I-CTV40PHENOL

ORWENZOFURAN

2.44INUTROTOLUENE

DWit PHTHALATE

FLUINE

4-CM.OPHENYL PHENYL ETHER

4-NnNIOANItiM

AZO@EnNE

4,-0iNlTRO-24ETHYLPHENOL

720!
720

Ma0i
720

3600:
3600.
720.
720
720!
7201
7201

36001
7201

3600'

ugl

ug"

ug"

ug4

ugk

-ug"kg

ugekg

Ma"ig

ug0kg

720
720

3800
720

3800
300

720
720
720
720

2o'

3600

720

3600

86-30-6 N-IUUODHENYLAMINE 7201 720 U
101-55-3 4-4RO PHENYL PHENYL ETHER 720 ugg 720 U
118-74-1 HEXACHLOROBENZENE 720 ugkg 720 U
87-86-5 PENTACHLOROPHENOL 3600 ugkg 3600 U

8501-8 PHEMANTHNENE 720 ugikg 720 U

120-12-7 ANTHRACENE 7201 ugikg 720 U
86.74.8 CANDAZOLE 720| ugkg 720 U
84-74-2 DI-N4UTYLPHTHALATE 91; ugfkg 720 JI
206-44-0 FLUORANTHENE 720 ugikg 720 U
129-00-0 PYRE 720 ugtkg 720 U
8548-7 BUTYL SNZYL PTHALATE 720 ugekg 720 1 U
56-55-3 BENZO4JANTHRACENE 720 ugftg 720L U
91-941 3,3-ICNLOROBENZIDINE 3600 ug/kg 3600 U
218-01-9 CHRYSE 7201 ugig 720 U
117-81-7 RI2~C-EfHYLMEXYL)PNTHALATE 720 ug"g 720 U
11744-0 D-N-OCTYLPHThALATE 720' ugkg 720 U
205-9-2 BENZO(,K)FLUORANTHENE 720 ug/kg 720 U
50-32-8 BENZO(AJPYRENE 7201 ugAkg 720 U
193-39-5 iNDEN(1,,3-CD)PYRENE 7201 uglkg 7201 U
53-70-3 DIBENZO(A.H)ANTHRACENE 720 ugekg 720

191-24-2 BENZO(G.H.)PERYLENE 720 ugekg 720

D
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Semi-volatlle Organics by GC/MS

Lab Mat:

Work Order Numlr
~NUS Mat:

CNGWm t~

Psmr n AnmSp, h.
9711082
Wshfngtm Sies DOp of EOl

AM Clsme of 304C Nipeied on: Taefay. NoverSer 18, 1997

Ftid ID: 80 samup Haft am
.bID: 971103-6 % Ift'*A 0

cwms -~ ne
pprt lm: CRY WEIGt

D CeNlsbd: 29-0S7
DaNNgmed: m -Nss -i

ueb AnnaWd: 14440,47
Pvpbabfr. *v1002

Sample Afiqust
FidW Voeiue:

Dkludn:

Surrogate Recovery

CASNO Surrogate Andyts Ralt UrS Spik scrent Copfm
Aount - UamA m

118-79- 2AS-TRUOMOPHE1OL 1610 ugkg 2500 64 19-113

32140-8 2*FLUVNOUPISEYL 1010 ugl 1670 60 30-105

367-12-4 24LU0OPWUNOL 1240 Ugikg 2500 49 25 - 100

416560-0 NITnOM EE-DB 960 ug 1670 56 31 - 106
13127-8-3 PIMEUL-D6 1600 ugkg 2500 64 24- 104

1716-51-0 TERPOENYL-D14 1330 ugfhg 1670 80 18-112

U - Less than thu RAporing Lb*
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Semi-volatlIe Organics by GCIAS
uNWM swan

Lab Nime:

Wark Order N r: r
Client Noe:

ClievaeS m:

Paragon Anartics, Inc.
9711092
Washington Sat Dept of Ecol

4M Csmes of 303-K Rpeed mn: Tuesday. Noember 18, '197

adi: 7
LabID: 9711094

SJugle mt: Saw
% MSS-U: S.7

Cleanup INIed: NONE
Repet baMl: DRY W

DOa Coaeset 2901-97
DSal t 11-NoW-07
OMAnint. 144OV-07

Prep M ": mIa12

Sample Aliquot:
Final Volume:

ODludion:

CASNO Target Anayte Result Uhilts

110as-i PYRIDINE

62-759 N-TROSOOATHYtAMNNE

62-3-3 ANUNE

108-95-2 PHENOL

111-44-4 BIS(2-CHLOROETHYL)ETHER
9w57-8 2-CHLOROPHENOL

541-73-1 1.3-04CHLOROSENZENE

106.46-7 1.4-O4CHLOROBENZENE

95-50.1 1.2CCHLOROBENZENE

100-51-6 BENZYL ALCOHOL

1080-1 BM(2-CHLOROISOPROPYL)ETHER

95-48-7 2-METHYLPHENOL

621-64-7 N-NrTROSo-DI.N-PROPYLAMINE

106-44-5 4-METHYLPHENOL

67-72-1 HEXACHLOROETHANE

98-95-3 NITROBENZENE

78-59-1 ISOPHORONE

88-75-5 24NITROPHENOL

105-67-9 2.4-DIMETYLPHENOL

111-91-1 BIS(2-CHLOROETHOXY)METHANE

120-83-2 2,4-DICHLOROPHENOL

65-85-0 BENZOIC ACID

120-82-1 1.2.4-TRICHLOROSENZENE

91-20-3 NAPHTHALENE

106-47-8 4-CHLOROANIUNE

87-68-3 HEXACHLOROIUTADIENE

59-50-7 4-CHLORO-3-METHYLPHENOL

91-57-6 2-METHYLNAPHTHALENE

7747-4 HEXACHLOROCYCLOPENTADIENE

88-06-2 2.4.6-TRICHLOROPHENOL

95-95-4 2.4,5-TRICHLOROPHENOL

91-58-7 2-CHLORONAPHThALENE

88-74-4 2-NITROANIUNE

131-11-3 DIMETHYL PHThALATE

730'
730

1800

730

730

730'

730

730

730

730

730

730

730.

730:

730

730

730

3700

730

730

1800,

730'

730

730

730

730

730'

3700

730

qglig

ug"g

Up"
UP"

Us"

4*9ugikg

Us"
ugdkg

4*9

ug

Us"

ug/kg

ugeg

ug/kg
ugh4
ugkg
ugtkg

ugkg
ugikg

ug/kg
ugfkg
ug/kg

4*9

ugkg

ug"kg
ug/kg
ug"kg

-ug/kg
ug/kg

ug/kg
ugfkg
ugekg
ug/kg

ugekg

UgPkg

Reposting Result
Lhnlt QadiNfer

730 U
730 U

1800 U

730 U
730 U
7301 U
7301 U

730 u
73 U
7301 U
73D u

730 U
730 u
7301 U
7301 U

7301 U
730 I U

730 U
730 u
730 U
730 U

3700 U
730 U
7301 U

1800 U
730 U
7301 U

730 U
730 U
730 U
730 U

* 730 1 U
3700 U
730 U

Rm;ult
Foobnmtt

0-0 01-

30
1
2

M - - -- I



Semi-volatile Organics by GC/MS
mawd SWU

Lab Namo:
Work Order Number:

Cas Name:
ONAIPo*M ID:

Pamgun Andytica, Inc-
9711002

WahI*ngt'on ae Dp of Eca

UMa aom-me C0 ' ftjomtd on: Tua y, Novenw in, 1,07

nb I 871
LSbRD 971109246

m -fts- soid
% OWN"e: S.

Cmmp to: NOE
Mopert eos : DRY WEIGHT

Dow COaItod:
D0M eINbet00:
-0A ASt

prop - 'h:

29-Oct47
11-N07
1144V47

Sample Aiquot
Fint Volua:

DWuaon:

606-20-2 2,-OhnTROTOLUENE 730 ugg 730 U

206-964 ACENAPHTHYLENE 730 ug" 730 U

99-M9-2 34NTROANIUNE 3700 ugg 3700 U

63-32-0 AOS*FPHTHEE 730 449 730 U

51-28-5 z4o-ITROPHENOL 3700 ugig 3700 U

100-02-7 44IITROPMENOL 3700 ugg 3700 U

132-64.9 DMENZOFURAN 730 ugg 730 U

121-14-2 2.4UIITROTOLUENE 730 ugAg 730 U

84-6.2 OMIHY PHTHALATE 730 ugg 7301 U

86-73-7 FLUORENE 730 ugfl 730 U

7005-72-3 4-CM.OROPHENYL PHENYL ETHER 730 Ugg 730 1 U

100-01-6 4-0TROALIKEE 3700 ugg 37001 U

103-33-3 AZOUENZENE 730 Ug9 730 U

534-52-1 4,6-INISRO-2-METHYIPHENOL 3700 ug4 3700 U

86-30-6 N-TROSODIPHENYLAMINE 730 ugg 730 U

101-55-3 4-BROMOPHENYL PHENYL ETHER, 730 Up" 730 U

118-74-1 HXACHLOROSENZENE 730 ugg 730 U

87-88-5 PENTACHLOROPMENOL 3700 ug"g 3700 U

85-01-8 PHENANYHRENE 730 ugg 730 1 U

120-12-7 ANTHRACENE 730 ug" 730 1 U

8-74-8 CARNAZOLE 730 ugplg 730 j U
84-74-2 D-44UTYL PHTHALATE 140 ug"g 730 J,B

206-44-0 FLUORAMTHENE 730 ug'g 730 U

129-00-0 PYRENE 730 ugcg 730 U

85-68-7 BUTYL BENZYL PMtHALATE 730 ugg 730 U
56-55-3 BENZO(A)ATHRACENE 730 ugg 730 U
91-94-1 3.3'-DNCHLOROBENDOWE 3700 Ugog 3700 U
218-01-9 CHRYSENE 730 ugfg 730 U
117-81-7 SI8(2-ETHYLHEXYL)PHThALATE 730 Us" 730 1 U
11744-0 DI-N-OCTYL PHYHALATE 730 ugg 730 U
205-99-2 BENZO(B.QFLUORANTHENE 730 ugg 730 U
50-32-8 BENZO(A)PYRENE 730 ugig 730 U
193-39-5 INDENO(I.2,3-CO)PYRENE 730 ugg 730 U
53-70-3 DIBENZO(AH)ANTHRACENE 730 ug&g 730 U
191-24-2 BENZO(GH.)PERYLENE 730 ugg 730 U
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Semi-volatile Organics by GC/MS
Metwed SWU"

Lab Name: Paragon Analyfics, Inc.

Work Order NiUmber 9711092
Cie Name: Washngton State Dept. of EwE1

ClIengeM Im: CRA Cloas of 303-K >

P1
Piperied on: Tuseday, Noveeter IS, 1997

Feld ID: 57
Lab ID: 97110924

Sample Matht: wid
% MibaSr. 6.7

Cleanup m et NONE
Rtpt ams: DRY MIEGT

Dab ColsetN 204)d-97
ODS VAOmatk 11- HO7
Dae AmaSd: 14Nv47

Pap GWt: v11092

Sample Aliquot
PIb Vew0mr:

Million:

Surrogate Recovery

CASNO SuMWogs Amalyts Rauft Units Spmun P eat Coetrce

118-79-6 2A6-TRIBROMOPEOL 1700 ugekg 2500 68 19-113

321-60-8 2-FLUOrOBPENYL 1110 uglkg 1670 67 30-105
367-12-4 2-FLUO4PWEN0L 1460 ugfg 2500 58 25-100
4165-60-0 NMlUOBUEEN-06 972 ug&g 1670 58 31 - 106

13127418-3 PHENOL-OS 1750 ug~g 2500 70 24- 104
1718-51-0 TERPHENYL-014 1610 ugkg 1670 97 16-112

U = Less than the Reporting Limi
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1
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Semi-volatile Organic* by GCIMS
Mtod SW6270

Lab Numn:

Work Order thaf :

Client Nue:
cnWtir* U

Prago Analyiks, Inc.
97110M2

Wamnton Stats ept. of Ecol

ROM Claa of 303-K hmpofed on: Tuesday. in-er 18, 1997

[Liji IDm: 104. m)0
Lm: wna.0-1o %~ Meifl=:

Cleanup Meteod:
Impor ma

am
7.8
NONE
DRY WET

Doe Coungtld:
Due lawut
DOW AlC-ysld:

prop no"..

300C4-97
11-NwM-P7
14-Nov-07
vll1002

.8pi AikNU:
Flil Veme:

Di*on:

CASNO Target Analyte Result Units Reporting Result Result
I Lim Q l fler Footnote

110461 PYRIDINE 7201 Qgfg 720 U
62-76 N-.MNOSOMWYLAMINE 720 Ltg 720 I U
62-3. ANILNE 1600! Ulgkg 100 U

1084--2 PHENOL 7201 ugpkg 720 U

111-44-4 BhS(2-CHLOROETHYL)ETHER 720 ugg J 720 1 U

96-57-8 2-CHLOROPHENOL 720 ugg 72_ U

*541-73.1 1,2-OICHLOROUENZENE 7201 ugkg 720 U
1 6.4-7 I.4-OICbLOROBENZEE 720; ugflg 720 U
96-50-1 1,2-CICHLORODENZENE 720! ugkg 7201 U

100-51-6 BENZYL ALCOHOL 7201 ukg 7" r u
108-60-1 BIS(2-CHLOROISOPROPYL)ETHER 7201 ugkg 72o U

95-48-7 2-METHYLPHENOL 720 ugkg 720 U

62144-7 N-NrTRaSO-DI-N-PROPYLAMINE 720F ugAg 720 1 U

106-44-5 4METHYLPHENOL 720 ugfk 720 U

67-72-1 HEXACHLOROETHANE 720' ugfkg 720 U

98-95-3 NITROBENZENE 720 ugtkg 720 U
78-59-1 ISOPHORONE 720 ug/kg 720 F U
88-75-5 2-NITROPHENOL 7201 ug/kg 720 U

105-67-9 2.4-DIMETHYLPHENOL 720 ugkg 720 U
111-91-1 BIS(2-CHLOROETHOXY)METHANE 720! ug/kg 720 U
120-83-2 2.4-DICHLOROPHENOL 720 ug/kg 720 U

65-85-0 BENZOIC ACID 3600i ugkg 3600 I U

120-82-1 1,2.4-TRICHLOROBENZENE 7201 ugkg 720 U
91-20-3 NAPHTHALENE 7201 ugfkg 720 U

106-474 4-CHLOROANILINE 1800 ugg J 1800 U
87-8-3 HEXACHLOROBUTADIENE 720 ugfkg 720 U
59-50-7 4-CHLORO-3-METhYLPMENOL 7201 ag/kg 720 U
91-57-6 2-METHYLNAPHTHALENE 720 ug/kg 720 IU
77-47-4 HEXACHLOROCYCLOPENTADIENE 7201 ug/kg 720 U

88-06-2 2.4.4-TRICHLOROPHENOL 7201 ugkg 720 U
95-95-4 2.4.5-TRICHLOROPHENOL 720] ugkg 720 U
91-58-7 2-CHLORONAPHTHALENE 7201 ugfkgt 720 U
88-74-4 2-NITROANILINE 3600 ugLg

131-11-3 DIMETHYL PHThALATE 720 uglkg 720 U
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Semi-volatIle Organics by GCIMS
Meted S 270

Lab NMe,: Paagon Anyim, Inc.

Wmik Order Numer 9711092

Climen Me: Wamh0ngtcn Stk Dept of Emo

ownwvMtM t mCe of 3-K Repasse m Tusaiy, Nionmibr 1,907

FMl:d c- ( r 6 )

Leb: 9711062-15

j mp u-ti&sow
% Moflm: IS

cwuuema How
Repeit Si- MY WWIGUT

Do* Coeem: 3-Ow
D- nalemod: 114f-m7
Oft ANA-P: 140t-7

pWepNSI: svllS2

S- ANquot
Fina Vum:

OnUe:

CASNO Target An Wyts REsult Units RmpaOMns RelA I REGl
LIm A OsmIller I toamta

110-66-i PYRIVINE 300 gl 1 U
62-7-0 N447TMOSOOMETHYLAMINE 38000' Uslg 30001 U

62-53-3 ANILNE "=O I uP" UOOO U

10849-2 PHENOL 490001 ug 3600N1

111444 8180-CHLOROETHY)ETHER 3000 uptg 300 U

95-57-8 2-CHLOMOPMNEOL 39000 i ugte _ U

541.73-1 1,3-|LOWNZINE ufl _ _ 39000 u

10646-7 1,4-N1-ONDO±ENEENE 390001 ug" 3800 U

9540-1 1-2-D0 LONOMEN.01EN 3 Ug" 3600 U

100-514 BENZYL ALCOHOL 3000' ug 300 U
10840-1 *3(24HLOrC OPROPYL)ETHER 3000 "gE 30M U
95-48-7 2-M'YlPHENOL 3-000 ugR" 366m U

62144-7 N-NWTAO8O-DIN-PROPYLAMNE 3000 ugoq 38000 U

10644-5 4-METHYLPHENOL 39000; ugAL 30 __ m __U

67-72-1 MXAC4LOROETHANE 390C0 UO4 31000 U

98-95-3 NWTROMZENE 39000 ueg 3M U
78-59-1 ISOPHORONE 39000 ugfl 3000 U

88-75-5 24flTOPHEMOL 390 ugfg _ _MO U

10547-9 2,440THYLPHENOL 3000 ugtg 3MODO_ U

111-91-1 B1(24HLOROETHOXYAWTHANE 39000. ugig 30000 U
120-43-2 2.4-OCLOROPMENOL 9000 uglg 360=0 U
65450 BENZOICACID 200000 ug"g 200W0 U
12042-1 1,2.4-TNICHLORODENZENE 39000' ugg 3000 U
91-20-3 NAPHTHALENE 39000 ugAG 301 U
10647-8 4-CHLOROANILINE 98000 ug~g m U
8748-3 HDXACNLOAOBUTADIENE 39000' ugG gm U
59-50-7 4-CHLORO4-METhLPHNOL 39000 ughq 360O U
91-576 2AuEIVLJMPIThALE E 39000 ugAg ____0 U
77-47-4 HEXACILOROCYCLOPENTADIENE 390001 ug 3800 U
88-06-2 2A.6-1WCHLOROPHENOL 39000 u4q SOW U
95-964 24.-TRICHLOROPHENOL 30000 ugg 0 U
91-58-7 2-CHLOROKAPHTHALENE 39000 ugAg - U
88-74-4 2-NITROAIIUNE 200000 ugg 200000 U
131-11-3 DMETHYLPHThALATE 30000 ugg 3000 U

000030
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Semni-volatile Organic* by GCMS
mmed SWO

Lab NE
Work OtSt Number

Cuent taw;

P'agu Ansycs, Inc.

9711092
WasItgton Stats Opt. of Ecol

Rm cbsum of am-K Roporod on: Tuessy, NnaMer 18, 1M07

Lab: 8I71102-15

j snloe -,M : -Sdem
% Noww"; 15

cwm w Ipfi: NOME
Rapen Sas: DRY wEMqr

De CoMISet: 30-OC-B7
DAs Smbased: 1 1444-7W
Oft AMnd:. 14-Nov07

Pp f: sv11092

S-mqpS AMquot
Anal Veuns:

DOIuoen:

606-20-2 2A-1ONITROTOLUENE 3M000 ug"w 000 U

20-36- ACENAP4THYLENE 36000 ugkg 39000 U

0-09-2 3-N#TRDAMINE 200000 UgIg 200000- U

83.32-9 ACMMIJTHEE 39000 ugg 30M U

51-25-5 2,4-UUThOPiENOL 200000 Ugog 200000 U

100-02-7 4-NITOPMENOL 200000 ufgt 200000 U

132-64-9 DIgNZOFURAN 39000 Ugo" 39000 U

121-14-2 2,4-0CSTROTOLUENE 39000 Ugg 300 U

8446-2 DMITNYL PHTHALATE 39000 ugkg 30M0 U

86-73-7 FLUORDEE 39000 ugfg 30001 U
S700-72-3 4-CWLOROPHENYL PHENYL ETHER 33000 ugg 39000 U

100-01-6 4-MISNME 200000 Ug 2000 U

103-33-3 AZOOD92M 39000 ugg 3M00 U

534-52-1 4,A.hIETRO-2-METHYLPHENOL 200000 ug&Lg 200M U

86-30-6 N-TRO OWIPHEYLAMINE 39000 ughq 39000 U

101-55-3 4-AMOMOPHEMYL PHENYL ETHER 39000 ug&g 39000 U

.118-74-1 HEXACHLOROCENZENE 39000 ugkg 3000 U

87-86-5 PENTACHLOROPHENOL 200000 ugkg 200000; U

85-01-8 PHENANTHRENE 4600 ugkg 39000 J

120-12-7 AKTHRACENE 39000 ug0g 39000 U
88-74-8 CARIAZOLE 39000 ugkg 39000 U

84-74-2 D44-UYL PHTHALATE 39000 Ugo 39000 U

206-4-0 FLUORANTHENE 39000 jgpq 39 U
129-00-0 PYRENE 39000 ugg 39000 U

85-8-7 BUTYL ENZYI PThALATE 39000 ug"g 39000 U
56-55-3 BENOMANTHRACENE 39000 g 32M U
91-94-1 3,3'-OICHLOROUENZIOINE 200000 ugg 200000 U
218-01-9 CHRYMNE 39000 Ug&g 390'0 U
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 13000 ug09 39000 J
117-84-0 DI4.OCTYL.PHTHALATE 39000 ugkg 39000 U
205-9-2 BENZOIAOFLUORANTHENE 39000 ugLg 39000 U
50-32-8 BENZO(A)PYRENE 39000 ug"g 39000 U
193-39-5 INIENO(1,S.-C)PYRENE 39000 ug&g 39M0 U
53-70-3 DIENZO(AH)ANTHRACENE 39000 ugg. 39000 U

'191-24-2 BEN(G.H.)PERYLENE 39000 ugg 39000 U

30
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Semi-volatile Organics by GC/MS
Meted 8W3270

Lab NOe:
Work Ordw Nuibet:

Cliat Nam:
CNl~flehtS ok

Paragon Aimlytos, Inc.
9711062

Waingis Slaw Dept of Ecol

WMNA Ciesd 0S Ntpered on: Tus A y, Ncuelbnr 16, 1197

FIell 94

Lo& 9711092-1a % 1 l01111W11.11
CbmwAnWsWgftd NONE

ftpot f eir DRY WEDGHT

Dew Cs"a
Dab Me~t
DeW AMflSd:

Pup fol:

29-Oct-97
11-Nov4 7
14-Nov47
Sv1l1O2

Sample Aliquet
FInS Vobine:

Dfluton:

CASNO Target Analyts Result Units Reporting Result Result
Limit Qualifier Foatnet

10-46-1 PYRIDE mo ugIg o U
62-75.9 U4EO9ha MYTAMNE 690 ugiig 690 U

62-53-3 AMILME 1700 urgg 1700 U
106-95-2 PHENIX 690 ugg 690 U

111-44-4 0U8(24-LOROETHYL)ETHER 690 ugg 690 U
957-8 2-CNLOROPHENOI 690 ugtg 990 U

154-73-1 l.3-4ILOROSENZENE 690 ugg 60 U

106-46-7 1,4-ICLOROBENZENE 690 ugg 690 U

95-50-1 1,2-ICHLOROENZENE 690 ugg 60 U

100-51-6 S1IXYLALCOHOL 690 ugg o 1 U

10840-1 960-CLOROIIOPROPYL)ETHER 690 ug0g 690 - U

95-48-7 2-RETHYLPHENOL 690 ugg 690 U

621-64-7 N-NITN08O-D0I4PROPYLAMINE 690 ugtig 6w0 U

106.44-5 4-METHYLPHENOL 690 ugtg 690 U

67-72-1 HEXACHLOROETHANE 690 ugilg 690 U

98-95-3 NROENZENE 690 ug0g 690 U

78-59-1 ISOPHORONE 690 ug&g 690 U

88-75-5 2-NrTROPHENOL 690 ugkg 690 U
105-67-9 2,4-OSEThYLPHENOL 690 ugkg 690 U

111-91-1 BIS(2-CHLOROETHOXY)METHANE 690 ugkg 690 U
120-83-2 2,4-O6CHLOROPHENOL 690 ug1g 690 U
65-85-0 BENZOIC ACID 3500 ugg 3500 U

120-82-1 1,24-TRICHLOROBENZENE 690 ug~g 690 U
91-20-3 NAPHThALENE 690 ug&g 690 1 U
106-47-8 4-CHLOROANIUNE 1700 ugfcg 1700 U
87-88-3 HEACNLOROBUTAD4ENE 690 tgokg 690 U
59-50-7 4-CMLORO-METHYLPHENOL 690 ug"kg 690 U
91-57-6 2-METHYLNAPHThALENE 690 ugcg 690 U
77474 HEIACHLOROCYCLOPENTADIENE 690 ugfg 690 U
88-06-2 2,4A-TRICHLOROPHENOL 690 ugfg 690 U
95-95.4 2.4.5-ThICHLOROPHENOL 690 ugkg 6901 U
91-58-7 2-CHLORONAPHThALENE 690 ugtkg 690 U
88-74-4 2-NITROAMMILNE 3500 uglg 3500 U
131-11-3 DMETHYLPHThALATE 690 ugh 90 U
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Semi-voIatIe Organic. by GC/MS
Medtod SY27O

Lab Name: Paragon Analytics, Inc.

Witk Order Number 9711092

Client Hama. WuSttngtn Stae Dpt of Ecol

CtenU ruJmS 0: RCA Cloisof 203-K > Rsporled on: Tuiea y, Novemwer 16. 1997

Lab Wt 9711062-1 % J1fla.ars: 3.9

imps meo: DRY EIGHT

flae Coeskok 29-OC-d7
DON EMad: 11-Nov47

lms t pal: 14Nov-07
Poopiabh: sv11062

SomPle AIquat:
Fint Volume:

Oflulli:

Surrogate Recovery

CASNO Surogata Analyts Rent Units Spike P nt Coat-cl
Amount ovy its

118-79-6 2.4,6-ThIDNOMOPHENOL 2160 upi& 2600 a 19-113

321-W0-8 2-FLUOROIPHENYL 1270 ugfh 1870 76 30- 105

367-12.4 2-FLUOOPHUNOL 1660 ug0g 2500 a 25 - 100

41654-) NIIROENZENE-05 1230 ugi& 1670 74 31 - 106

1312748-3 PHENOL-06 1910 ugg 2500 76 24-104

1718-51-0 TERPHENYL-014 1810 ugrg i670 109 18-112

U = Less than the Repoting Umit

7
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FIELD CHANGES TO 303-K STORAGE FACILITY SAMPLING AND ANALYSIS PLAN
FOR THE SAMPLING EVENT OF OCTOBER 29 AND 30, 1997

-Page 1 of 2

Field changes made to the 303-K Storage Facility Saapling and Analysis Plan
(HNF-SD-ENV-AP-005, Revision 0) during the sampling event of October 29 and
30, 1997:

1. Sample location S7 was moved east (about 0.3 meters) from outside the
303-K Storage Facility fence to inside the fence. The original sample
location was in the dirt strip between the 303-K fence and the wall of
the south half of the 303-K Building. The move was prompted by concerns
about possible radiological contamination under the asphalt. This
sample location was located outside the fence to access the soil at the
edge of the Large Asphalt Pad. No radiological contamination above
background was found at this sample location.

2. Sample location SIO was relocated about 0.45 meters south and 0.15
meters east of the original location selected. This sample was
relocated due to rain water collecting in the sample hole.

3. The field screening by immunoassay for pentachlorophenol (PCP) was
halted after 8 samples. The results were providing inconsistent data.
The test kit had minimum detect limits of I ppm, 10 ppm, and 100 ppm.
Examples of the inconsistent results include:

57: No hits at 1 ppm or 10 ppm, but positive results at 100 ppm.

S6 Duplicate: Hits at I ppm and 100 ppm but not hits at 10 ppm.

As a result of the inconsistencies, BWHC (J. A. Remaize) and WMH (J. G.
Adler) determined that the test was not providing useful information and
that the samples for semi-volatile organic analysis would have to be
sent in to the off-site laboratory. At this point field screening was
stopped.

4. At sample location C2, due to the large area of concrete that needed to
be scabbled, there was insufficient room to collect a duplicate sample
from an adjacent location. Therefore, C2 duplicate sample was collected
from the same material as the C2 sample.



FIELD CHANGES TO 303-K STORAGE FACILITY SAMPLING AND ANALYSIS PLAN
FOR THE SAMPLING EVENT OF OCTOBER 29 AND 30, 1997

Page 2 of 2

The undersigned indicate by their signatures that these are the field changes
made during the above dated s ng event.

Date: 7
en tin, roec anager, RL

Date: /-20 fA?
Joa Bartz, co gy emist, Washington state Department of Ecology

Contractor/Sub-Contractor Representatives

Date: / 4 5-K??

Date: /- Jlf7

Date: 1//257/1

p

I~
Fred . RUCK 11II 1

Ivan L. -etcalf',

Iro G.Adler, WM
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RAPID IMMUMOASSAY SCREEN

User's Guide
Multiple Level Test

:,is method correctly identifies 95% of samples
containing 0.5 ppm pentachlorophenol (PCP). A
sample that develops less color than the standard is
interpreted as positive. It contains PCP. A sample
that develops more color than the standard is
inteawmed as negative. It contains less than 0.5
ppm PC.

IMPORTANT NOTICE

This test system should be used only under the
supervision of a technically qualified individual
who is capable of understanding any potential
health and environmental risks of this product as
identified in the product literature. The
components must only be used for the analysis of
soil samples for the presence of pentachlorophenol.
After use, the kits must be disposed of in
accordance with applicable federal and local
regulations.

Page 1 of iS
Pn 8 30S Rv. I PPNdA S1bT"s wVe&A

V -~
~,2~~

a---.

a4



Wa - Lack of vigorous washing may result in hse padve or negatives depending on
whether the wash error was coasniefed on smndard or sple tubaes
Sokao make sure that the operator washes four times

Plum Caibmiso - An outofcalibradon pipet may result in false positiess or negatives depending on
whether the amoutgter or less th"e Sh qnd UVnSO .
Sokadt : Check the on at least dally ad after any acte aahock (nch asi
dropp%). An indicaion that the pit is out of calftetos is if the gol banarl Is sis and will
turn. en set on 30pl there should be about 1/4 of an inch between the white ploW and the
end of the clear pipet tip.)

Air hatties t it -The presence of air bubbles in the pipet tip when transferring entrcs may
result in false positives or negatives depending on whether the error was committed on standard or
sample tubes.
Souidos Quickly examine the pipe tip each time an aliquot is withdrawn and go back to the eource
and take another aliquot to displace the air bubble if necessary.

M1E1 - Lack of thorough mixing, when instructed, can cause inconsistent results.
Sotion: Observe the mixing times in the instructions and mix with sufficient force to ensure
homogeneity.

TnhnIg - It is important to follow the timing steps in the instructions carefully. The incubation stf
in the antibody tubes can vary a bit without harm to the test. The color development step timing as
critical and should be no less than 2 minutes and no greater than 3 minutes.

Wiping thu ThhU - Wiping of the tubes should be done before they are read in the
pectrophotometer because smudges and fingerprints on the tubes can give potentially false

negative readings.

Mixing Lot FS - Never mix lots! Each kit's components are matched together for optimal
performance and may give inaccurate results with the components frdm other kits. Also, the user
must NEVER mix components from different types of kits (ex: Petro kit buffer can't be used with a
PCP kit.)

Shrug. 1ad4 OPIlNg T01 ar8u. - Temperature requirements are very important and should be
stricty adhered to. This test kit should be stored at less than 80*F/27C, and operated between
55'F/I30C and 90*F/32C.

Shill UIu - Each kit label contains the kit expiration date. To achieve accurate results, kits must be
used prior to expiration.

Page of '3
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SANU OIL=
1. The sample dilution procedure on page 6 of the instions is for 0.5, 5, and 50 ppm deection
levels. The following diagram represents the sample diludon procedure for all oder detem.. levels.

2. EVERYDILUTION AMPULE PROVIDED MUST BE USEDI

If there are any uesdons concerning the dilution procedure please call Technical Services
before running te samples to help avoid costly mistakes.

1-800-242-7472 or 919-941-5509..

EXAMPLE:

L4owest Level Intermediate Level Highest Level

-'El-.Dilution

Note: Mw, traster filtered sample to the dilution labeled with the lowest ppm level ad a
transfer fam it to the next higher level dstadon.

ovn? -/I

Page 3 of 13
Na b1 SOTesWag1 OWNsPat # 20046 Rev. I a
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Follow diagram above to setup workstation.
Items that you will need that are not provided in the test kit
include:
a permanent marking pen, laboratory tissue (or paper
towels), a liquid waste container, and disposable gloves.

* This User's Guide was written for analyzing soil samples for
PCP at 0.5,5 and 50 ppm.

* Label all Eppendorf tips. Tips can be reused for future
analyses. Label the first 5mL tip "A", the second tip "B" & the
third tip "Stop".

p
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A
Is Place unused weigh boat on

pan balance.
1h Press ON/MEMORYbutton on

pa b vhct. Balance wl beep
and display 0.0.

Is Weigh out 10 +/-0.1 grams of
soil.

id If balance tuwns off prior to
completing weighing, use
empty 4 boat to rave,
then contnue.

2a Using wooden spatula, transfer
10 grams of soil from weigh
boat into extraction jar
containing Medhanol.

2h Recap extraction jar tightly and
shake vigorously for one
minute.

20 Allow to settle for one minute.
Repeat steps I -2c for each
sample to be tested.

FLR SAMPLE
3a Disassemble filtration plunger

from filtration barrel.
36 Insert bulb pipet into top

(liquid) layer in extracdonjar
nddraw up sample. T e

at leas 4 bulb capacity into
filtration barrel. Donot me
more than one full bulb.

3c Press plunger firmly into barrel
until adequate filtered sample
is available (place on table and
press if necessary).
Repeat Ste3a -3c for each
sample to E-tested.
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* -Shake tuba' means to thoroughly mix the contents
with special care not to spill or splash.

s pqs3 .00*it Swabi
4a Flick or tap to get buffer into the

bottom of'the amnpule. Open
dilution ampules.

4k Uncap enough conjugate and
buffer tubes for sawn and mm&.

4c Empty two Penta standard tubes
into two conjugate tubes.

4i, a blue buffer tube into

samples. conjugate tube for

4s Assemble tip onto mechanical
pipet.

4f Withdraw 100 pL of sample from
filter unit using mechanicalpipet
and dispense below the liquid
level in u no dilution ampule.
Shake for 5 seconds. Wipe
mechanical pipet tip.

4g Withdraw 100 pL of diluted sample
from U.. dilution ampule and
dispense below the liquid level in
the sum dilution ampule. Shake 5
seconds. Wipe mechanical pipet
tip.

41 Withdraw 100 pl of diluted
sample from sm dilution ampule
and dispense below the liquid
level inse s dilution ampule.
Shake for 5 seconds. Wipe
mechanical pipet tip.

41 Withdraw 100 pL of diluted
sample from is m dilution ampule
and dispense below the liquid
level in s -o conjugate tube.
Repeat with 5 and .5 ppm test
levels.

4j Discard mechanical pipet tip.
Repeat steps 4e -41 for each sample to
be tested.

4k Mix all conjugate tubes for5 sec.

Page 6 of 13
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Is. Label the antbody coated tubes with
Mp denfrc and test level.

I. Set timer for 10 Mnuts.
is. Z left t tdt in h&e

1. Fit all antibody coted tubes firmly
on top of an conhspondlng conjugate
tubes.
t Start tmer ad uem tLy-invent- -----------
Am connected tube pain so that the

liquid it. ."
the appropuise worktsadost row

o tube is on thefmom.
5i. Disconnect and discard the smaller

;Iau conjut tubes. (It Is not
toasowey about drops of

liquid adhering to lips of tubes].

WASH PRfOOURE
" Washing must be done vigorously and with force.
* Place nozzle just above antibody coated tube, squeeze

bottle to fill each tube with a vigorous stream and empty
into liquid waste container.

* The wash solution is a harmless, dilute solution of
detergent. Do not hesitate to wash vigorously even if the
solution contacts gloved hands.

WA NG
Ba. After the 10 minute incubation period,

empt antibody coated tubes into
waste container.

C6. Wash antibody coated tubes with wash
solution by vigorously filling and
emptying a total of 4 times.

6S. Tap antibody coated tubes upside
down on paper towels to remove excess
liquid. Residual foam in the tubes will
not interfere with test results.

Pog 7 of15
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aM -O

7m Set the EprndoIn

wzn Substrate A , yteOw

fls Dispnse once (0p)it
icoated tube.

7c Set timer for exactly2112
minutes

7d Assemble "B" fil with
Substrate B, (H2 ,peen label)
start dme. and dis once
(2DpQ into each antibodyCoate tuye

7 Shake all tubes for 5 seconds.
Solution will turn blue in some
or all antibody coated tubes.

7F Assemble "Stop" ti, fill wth
Stop Solution (rned abel),%ad
stop reaction at end of 21/2
minutes by dispensing once
(200pl) into each antibody
coated tube.

Pages ofi
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b Wipe outside of all andbody
coed tubes.

* Pbw both swtubes in

A Switch tubes until the
phemeter readhn v ertive
or ae. Record zuing.
,aug is greater than -0.3 in

M'of, results are outside
Emuft. Retest the

a e(s).
*d Remove and discard tube in

twell. The tube in the left
Is the conservative

standard.

In Place s..w sample tubes in
right well of photometer and
record reading.

If photometer reading is
nepdve or zero, PCP is
present.
If photometer reading is
p v , concentration of

PPIs less than s.

Ut Place su tube in right well
of photometer and record
reig shown on display.
If photometer readin; is
neptue or zero, PCP is
present.
If.photometer. reading is
positve, concentration of PCP
is less than s sm.

Ic Same as above for 50ppm.

Page9ofis
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SndaS lusPk and colorchange reews are added m
ia Subs coated with a chemical specific to
p.nmclo.phemol The coenanadon of psnsuluA pha

by coaparing its color

-- I--c nUadon is inuoselly
propnioi- tdtr.-d; highter dhe color

deel.sps th clubsample, the higher the concentation af

Standard precautions for maintaining quality control:
* Do not use reagents or test tubes from one Test System

with reagents or test tubes from another Test System.
* Do not use the Test System after its expiration daze.
" Esch analysis must include 2 Standats, with no more

than a total of 12 antibody coated tubes.
* Do not exceed incubation periods prescribed by the

specific steps-
" Results may not be valid if photometer reading for

Standards exceeds 0.3 in magnitude.

Stag. aMW Handling PscOmutien
* Wear protective gloves and eyewear.
* Store kit at room temperature and out of direct sunlight

(less than 80F).
* Keep aluminized pouch (containing unused antibody

coated tubes) sealed when not In use.
* If liquid from the extraction jar, or PCP Standard comes

into contact with eyes, wash thoroughly with cold water
and seek immediate medical attention.

N Operate test at temperatures greater than 13* C/55' F and
less mhan 32* C/90'F.

0 After use, dispose of kit components in accordance with
applicable federal and local regulations.

Each Ninia Dir 8 Teat Sypurn aa
matald o pasn Del comp1 lee , ateow e t
beat leaska
The ea MP So Test is dkdis fIur pleas, The

.ni.. es. . ages Adli be raised la e

Ifyouneadqanlaosi oryTmaei.s can ton *00 ;$IZ).

Sdchin. ae based en kdat sionim I dmout
undercemsold condiolns. Data has ban coea l asin

asdwasmea -a cud asef medis sa sadE oL
Pentachloropheal 4Bae soil and sail consiaf 0S ppm
of tactwet w with the EUdo Pat

ROstadi.1lu method - e nd
95% of am sampae
The y does not gpams shot the reaul wi .
Penta SoU Test Spien will awuq agree with
larumeat-based ana*isb anmsyn sxIe Al
analytical methods. both lijE ad bf., need to be
subject to the appropriate qmity conmma procedures.
EnSa, Inc. warrana Out his prodiact asterms to the
descdpdos contained hIsin. No other waraneim,
whether empressed or impled. inchiding warrandes of
merchantablity and of Anse for a particular purpose
shall apply to this product.

EnSw. Inc. neither nutines nor authorixas any
reprementative or other peron to Saiome for it ay
Obligatin or KOhy than such - is epsly set
forsh" b Ah.
Under no circumstanocm shal EnSy, Inc. be tbhk for
incidenal or - a damage raildog ham due
use orhandng of mhproduct.

p
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To Set Or A-I VeDin-
To determine the if 7 volume, the

-dial setting (1-5) iseft ld by the
minimum ppettag ni .of tip.

Tl A mble PI@t Vip
Slide filling lever down until it stops.

position. Be sure the p plunger is fully
inserted into the barrel before lowering
the locking clamp to affix the tip in
place.

lb-FMTIP
With tip mounted in position on pipet,
immerse end of tip into solution. Slide
filling lever upward slowly.

Tl Dispeuse sanple
Check the volume selection dial to
ensure pipetting volume. Place tip
inside test tube so that tip touches the
inner wall of tube. Completely depress
ne pipetting lever.

To Eject Tip
Empty tip of any remaining solution
into appropriate container. Raise
locking clamp upward, and remove the
tip.

For additional information regarding
operation and use of repeater, please
refer to your Repeater pipet manual.

mdeb..am

obssa.

nZ

iM

b set or -=0 Vamine
Reamove oaumn cap ad use it to
of psbu rton djs rth low er part

dowrn. Meter dsom read * O.,AOtcn
volume lock screw and replace
button cap.

Slide larger moundng end of pipet tp
onto end Of pipet. Holding tpmplace,
press push4utton until pluje rod
eaer pipet tp. Soe, g Jts

With tip mounted in positon on pt,
press push-button to frst stop an old it.
Place tip at bottom of liquid sampe and
slowly release push-button to wit
measured sample. Ensure that no bubbles
exist in liquid pordon of sample. If
bubbles exist, dispense samp e and re-
withdraw sample.

o s . eepie
Place tip into dispensing vessel
(immersing end of the up if vessel
contains liquid) and slowly prpsh
button to Urt stop. (Do not to
second stop or dp will eject).
Remove tip from vessel and release push-
button.

o 4e -P
Press push-button to second stop. Tip is
ejected.

For additional information regardig
operation and use of pipet, pease relhr to
your pipet manual.

Page 11 of 13
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Plas read IM, Isllawlam bitere presselug with lIsMS WOms.

SAMPING
The resut of your screening test is only as valid as the ample that was analyzed. Samples should be
homogenized thoroughly to esure that the 10grm you remove for sM mf is rb.ade of h
3ample s a whole.. Al other applicabe sample handing procedwes ted be hisnmd a wea.

PRIOR TO TESTING SAMPLES
Carefully follow the instructions in the User's Guide included with every test HL This is the key element in
9bzaiUing.zccumtUresut. In addition, store your unused test kits at room temperature and do not use dwm
past their expiration date (see label xn each test kit).

:UAL TEST QC
Two standards are analyzed with each sample to provide internal test system quality control. With both
standards inserted in the photometer, a vald em Iss hdiamwd when the magnitude of the displayed number
(irrespective of the sign. + or -) is less than the velme gin In the User's Guide. Test runs resulting in a
greater number should be repeated to ensure valid conclusions.

C A1QC
The validity of field test results can be substantially enhanced by employing a modest, but effective
QA/QC plan. EnSys recommends that you structure your QA/QC plan with the elements detailed below.
These have been developed based on the data quality principles established by the U.S. Environmental
Protection Agency.

A. Sample Documentation
1. Location, depth
2. Time and date of collection and field analysis

B. Field analysis documentation - provide raw data, calibration, any calculations, and final results of
field analysis for all samples screened (including QC samples)

C. Method calibration - this is an integral pm of EnSys POW immunoassay tess; a duplicate
calibration is performed for each set o tested (see the Instructons in the User's Guide)

D. Method blank - field analyze the contents am unused extra onjar '
E. Sheepedflc matrix backgremmd feld - bb - colect and iOM analyze uncontaminated sample

from site matrix to document matrix efect
F. Duplicate ample field analysis - field analym duplicate sample to document method repeambli;r

at least one of every 20 samples should be inlysed in duplicate
G. Confirmation of field aalyimb -provide coshination of the quantitation of the analyte via an

EPA-approved method different from the 53.d method on at least, 10% of the samples; choose at
least two representative samples testing above the action level; provide chain of custody and
documentation such as gas chromatougrs, ao spectra. etc.

H. Performance evaluation spfield a {alp 4y0mal, but songly recommended) - field
analyze performance eval sample dYto document method/operator performance

I. Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect
on analyte measurement

FURTIER QUESTIONS?
EnSys technical support personnel are always prepared to discuss your quality needs to help you meet your
data quality objectives.
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HNF-2959

APPENDIX E

EQUATIONS USED IN THE STATISTICAL ANALYSIS

Calculations of the Mean:

_ x,
n

x
x,

n

=mean
= constiumet concenaion
= number of samples

Calculation of the Standard Deviation:

(xJ

2

n-1

s = standard deviation
xj = constituent concentration
n= number of samples

Calculation of the Coefficient of Variation:

CV=
x

s = standard deviation
x mean

19980702.0703 APP E-1



HNF-2959

Calculation of do Relative Percent Difrmmuo:

RPD= 100 x 0"
xw, +xj

2

RPD = Relative Percent Difference
x.,. - concentration of original sample
xep = concentration of duplicate sample

19980702.0703 APP E-2
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